STATE TAX COMMISSION OF MISSOURI
ASSESSOR MANUAL

CHAPTER:

RATIO STUDY

REVISION DATE: 5/5/2014 Page 1 of 79

4.0 ASSESSMENT RATIO STUDIES

The assessor has the difficult task of preparingrarual assessment roll that accurately reflects
the value of all taxable property within the jurgen. The assessor is charged with valuing
real property (with the exception of agriculturahdtl) at market value.

Market Value Definition:

Section 137.115, RSMo, requires that property sessed based upon its true value in money
which is defined as the price a property would ¢gpriwwhen offered for sale by one willing or
desirous to sell and bought by one who is willingdesirous to purchase but who is not
compelled to do so (1). True value in money igraef in terms of value in exchange and not
value in use (2) It is the fair market value of the subject propewh the valuation date (3).
Market value is the most probable price in termsnoiney which a property should bring in
competitive and open market under all conditiorquigte to a fair sale, the buyer and seller,
each acting prudently, knowledgeable and assurhimgtice is not affected by undue stimulus.

Implicit in this definition are the consummationafale as of a specific date and the passing of
title from seller to buyer under conditions whereby
1. Buyer and seller are typically motivated.

2. Both parties are well informed and well addisend both acting in what they
consider their own best interests.

3. A reasonable time is allowed for exposuréhendpen market.
4. Payment is made in cash or its equivalent.
5. Financing, if any, is on terms generally aafalié in the Community at the

specified date and typical for the property typés locale.

6. The price represents a normal consideratiothimproperty sold
unaffected by special financing amounts andionse services, fees,
costs, or credits incurred in the transaction (4)

1 St. Joe Minerals Corp. v. State Tax Commission,8%4.2d 526, 529 (Mo. App. E.D. 1993); Missouritizap
Children’s Home v. State Tax Commission, 867 S.\B/18d512 (Mo. banc 1993)

2 Daly v. P. D. George Company, et ar S.W.3d 645, 649 (Mo. App E.D. 2002}ting, Equitable Life Assurance
Society v. ST8B52 S.W.2d 376, 380 (Mo. App. 1998iting, Stephen & Stephen Properties, Inc. v. S799
S.W.2d 798, 801-803 (Mo. 1973)

3 Hermel, Inc. v. STC, 564 S.W.2d 888, 895 (Mo. H&78); Chicago, Burlington & Quincy Railroad Co.STC,
436 S.W.2d 650, 656 (Mo. 1968); May DepartmenteSt@o. v. STC, 308 S.W.2d 748, 759 (Mo. 1958)

4 Real Estate Appraisal Terminology, Society of REsahte Appraisers, Revised Edition,1984; See &lsa)
Estate Valuation in Litigation, J. D. Eaton, M.AAmerican Institute of Real Estate Appraisers,2.3%. 4-5;
Property Appraisal and Assessment Administratiaoterhational Association of Practice, Glossary.
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The property tax system is fair and equitable wtenassessor produces accurate assessments.
The accuracy of appraisals that form the basisa$sessments is, therefore, of great concern to
the assessor, property owners, political subdiasifiaxing entities), elected officials, and the
State Tax Commission. The State Tax CommissionoR&tudies are the fundamental
instruments used to measure the accuracy of repkply assessments.

4.1 MISSOURI RATIO STUDY'S REQUIREMENTS & CONCEPTS

Ratio studies determine the level and uniformitaséessment by comparing the assessor’s
value to a market value proxy. As of January IL12there were approximately 3.28 million
parcels of real estate within the State of Missols it is not feasible to test the relationships
that exist between the assessor’s value and maaket for every taxable parcel in the state, the
Commission employs a sampling process that compaseatistically valid number of parcels
from each county in order to make statistical iaf@es about the total population of parcels in
each county. In a ratio study, the county’s aseess is either compared to the sale price for
recent transactions (sales ratio study) or the tytasiassessment is compared to an independent
appraisal (appraisal ratio study.) Both are recmghprocedures to determine if property tax
assessments are fair and equitable.

Ratio studies have a variety of uses. At the ltmadl, they can be used to:

1. Monitor assessment performance and thereby idengibfential problems with
assessment procedures;

2. Improve assessment equity by monitoring the ovéeatl of assessment and the degree
of dispersion;

3. Indicate the need for a general reappraisal, @lectve reappraisal of certain property
types, groups or neighborhoods; and

4. Assist in market analysis.

At the statdevel, they can be used:
1. To monitor assessment accuracy,
2. For inter-county and intra-county equalization;
3. To distribute intergovernmental funds, such as distribution of state funds to local
school districts;
To determine the need for a general reassessment;
To establish priorities for reappraisal of seleajealips of properties;
To compute an estimate of the market value of tiexplmperty within a jurisdiction;
To adjust appraisals for centrally assessed priesedand
To evaluate claims of discrimination within the @ssment function.
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The end product of a ratio study is that the dpsige statistics allow the analyst to summarize
the status of the valuations and to draw conclissairout the tested population.

4.1.1 BACKGROUND

As early as 1955 the general assembly createdesatat required the State Tax Commission to
determine the general level of assessment in efbttfestate’s 114 counties and the City of St.

Louis. Over the years, a number of methods hava be®loyed to establish assessment ratios
through varying endeavors and with varied results.

In 1975, the State Auditor conducted a statewide saio study to measure the assessment
levels of the 114 counties and the City of St. lsouThe study showed a range of ratios from a
low of 6.2% to a high of 46.7%. The problems imtrin a one-year sale ratio study subjected
the study to considerable criticism; but if nothilge, the report served to point out the fact that
there were obviously large disparities among tlsessment levels of the counties. As a result of
these studies, the legislature directed the Conomigs formulate a supportable program to be

used to measure the accuracy of the assessmepsprthcoughout the state.

In 1977, the Commission contracted with the Arthtimung & Company to develop a
methodology for conducting statistically valid mtstudies and assisting the Commission in
fulfilling its responsibilities and objectives ofanitoring the property tax system.

In 1979, the State Supreme Court, in Cassily vieyRordered the Commission to conduct a
statewide reassessment. Subsequently each cowagydikected to plan and implement a
reassessment program in order to eliminate theidatiies in the assessment process.

In 1985, the Commission contracted with the Uniwgref Missouri-Columbia to review the
Commission’s ratio study methodology and to recomunehanges. The analysis found the
policies and procedures of the state’s study t@dresistent with accepted statistical practices.
The policies, procedures, and methodology of cotmdgiche studies were also found to be in
compliance with the “Standard on Ratio Stutlias published by the International Association
of Assessing Officers (IAAO).

In 2006, the Commission contracted with the IAAOréeexamine the policies, procedures and
methodology of the Commission’s ratio study andembommend improvements that would allow
the Commission to better evaluate the state’s lefehssessment and to provide improved
guidance to county assessors to ensure that assgssm@main current.

In 2007, based on the IAAO recommendations, the iBission began using sales ratio studies
for residential property, including the Traditiorggdles Study and the Progressive Hybrid Study.
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These sales ratio studies replaced the appraisalstadies in counties that showed quality sales
databases, historically and prospectively.

4.1.1.A MISSOURI RATIO STUDY TECHNICAL ADVISORY GRO UP

The Missouri Ratio Study Technical Advisory GrolywRSTAG) was formed in 2010 to advise
the Commission on its ratio study processes ancegioes.

The purpose of the Missouri Ratio Study Technicdvi8ory Group is to review ratio study
procedures, discuss relevant issues, and assiStdte Tax Commission of Missouri with
policies and procedures concerning the ratio study.

Committee Makeup

The Missouri Ratio Study Technical Advisory Grogpmade up of individuals with a broad
background in statistics, ratio studies, apprasal assessment. The members are approved by

the Commission.

The group is comprised of up to five (5) membarsaddition to any STC members; one of the
five members will be a sitting assessor as a reptative of the Missouri State Assessors

Association.

Ratio Study Management and the Ratio Study Staistiare permanent members of the
committee; the Ratio Study Manager serves as ©hdire committee. Other STC personnel
may participate in meetings when appropriate.

The members serve on the MRSTAG on a voluntaryshaish no monetary benefit to any
member. As of January 1, 2011, the Committee Meswere:

Dr. Wade Davis
University of Missouri
PhD Statistician

Dr. Elbert B. Whorton, Jr.
Univ. of Texas (retired); StatCom
PhD Statistician

Dr. Thomas Hamilton

Univ. of St. Thomas

PhD Real Estate and Urban
Land Economics

Hon. Tom Schauwecker
Boone County Assessor
MSAA Representative

Mr. Kris Solindas
MO State Tax Commission
B.S. (Statistics); Statistician

Mr. Jeff Schmidt
MO State Tax Commission
Ratio Study Asst. Mgr.

Mrs. Jan Elliott, Chair
MO State Tax Commission
Ratio Study Manager
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4.1.2 RESPONSIBILITIES AND OBJECTIVES

The State Tax Commission of Missouri, as the ogeétsagency of the assessment function in
Missouri, is charged with the responsibility of ntoning the assessment accuracy in each of the
114 counties and the City of St. Louis. This isauplished by a periodic Assessment Ratio
Study.

The current analysis is based upon the acceptezkeptmfor statistically valid studies.

» Sales studies measure marketable subsets of tire population and are tested for
reliability and adherence to professional standards

e Appraisal studies employ a simple random, represeet sample. The sampling
methodology currently employed by the Commissioantdies the population within
each county and subclass. From this populatisandom sample is drawn. Appraisals
are then completed by the Commission’s staff appraito estimate the Market Value
for the property. Approximately 25 to 30 parcels appraised in each subclass.

« Hybrid studies combine sales and appraisals forabvesults.

The objective is to accurately estimate the ovdeaiél and uniformity of assessment for each
specified subclass of property to determine compbkawith constitutional, statutory, and
departmental rule requirements.

4.1.3 RATIO STUDY CYCLE

In 1989, the Commission implemented a two (2) ya#ip study cycle in place of an annually
conducted study; previously, all subclasses in ediche 115 jurisdictions were completed each
year. A two-year ratio study cycle provides selvbemefits as compared to an annual cycle:

a. It balances the appraisal workload over a longenetiperiod thereby
improving the work product. The appraisers haveariome to research the
market for the data necessary to support theirevatunclusions.

b. The supplementary time allows for conducting add&i market studies (land
analysis studies, cost studies, depreciation ssueie.). These and other in-
depth studies are most helpful in the proper vaduaif real property.

c. It allows an appropriate amount of time to perfasailes studies and allows
for control groups of sales occurring after theedat value (January 1, odd
year).

Beginning with the 2001 cycle, agricultural studiesre scheduled for completion every six
years. That is, one-third of the agricultural dabs studies were scheduled for completion
during each two year cycle. This practice was dzbmecessary due to budget and staffing
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reductions. Then, in the 2007 cycle, Agriculturatio studies were suspended altogether due to
another round of budget and staff reductions. rEasoning in the Commission’s decision lies in
the nature of the agricultural assessment process.

Agricultural land is assessed based on “use vah@” market value as are residential and
commercial real estate. The grading and classdicaof agricultural land is based on
observations of the topography, potential for flimgg tree cover and the quality and productivity
of the underlying soil. The productivity ratingrfdeveloping these classifications does not
consider the market value of the land; thereforénareasing land value does not translate to an
increase in land productivity. Since there is ldsslihood of rapid changes in agricultural use
value, the original decision to spread these ssudieer a longer time-frame was deemed
reasonable. Paramount in the decision to susptmties in 2007 was the stable nature of
agricultural property productivity values with mimal changes over time, and consideration of
the cost benefit analysis, wherein the requireduees to do appraisal studies greatly exceeds
any notable impact on the assessment process. cultgrial real property accounts for
approximately 1.7% (as of 2010) of the total reabperty value in the state. While no
Agricultural studies are currently planned, then séill be completed on an “as needed” basis
when warranted. Additionally, agricultural valuag anonitored as part of the normal duties of
the Technical Assistance section, and are als&eddhthrough year end reports supplied by the
county which would indicate any significant changesguiring additional investigation and
scrutiny.

Beginning with the 2009 ratio cycle, commercialdsés were scheduled for completion every
four years, with approximately half of the countiesng completed in each two year ratio cycle.
This practice was deemed necessary due to budgestaffing reductions. In making the
decision to extend the time frame for measuring roencial assessments in all Missouri
counties, particular scrutiny was given to the claxiies and nuances of the commercial real
estate market. It generally takes longer to rezegtrends in commercial real estate due to the
timing of leases and the overall scarcity of saled income information available at any time,
and historical information indicated that commerassessments had far less variability between
cycles than the residential subclass.

4.1.4 STATUTORY ASSESSMENT RATES

Once a property is valued by the county, the pity{seassessment is calculated. The assessment
rates are statutorily set as follows:

Residential property assessments reflect 19% qgbribigerty’s market value.
Agricultural property assessments reflect 12% efgloperty’s production and/or market value.
Commercial property assessments reflect 32% optbeerty’s market value.
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These different assessment rates allocate the mupeeveen the three subclasses of real
property.

4.2 RATIO STUDY METHODOLOGY

A brief description of the various ratio studiesndacted by the Commission follows. The
Commission’s studies use both sales and appramsslgroxies of market value. The
Commission’s Assessment Ratio Study follows theegarguidelines and requirements set forth
in the Standard on Ratio Studiggublished by the International Association of Asseg
Officers.

4.2.1 RESIDENTIAL RATIO STUDY

Residential assessments are tested every biemaisgégssment (once every two years.) Market
value is the basis of value for properties in tesidential subclass. There are three types of
studies used to determine the level and uniforimiitgssessment for residential property.

1. Traditional Sales Study Valid sales representative of the populationused to measure
fair market value for comparison to the county’sessed values.

2. Appraisal Study— Approximately 25 properties with a residentiasessment are
randomly selected and independently appraiseddioparison to the county’s assessed
values.

3. Progressive Hybrid Study- A comprehensive ratio study to emulate poputatio
characteristics using both sales and appraisay stoishponents is utilized.

4.2.2 AGRICULTURAL RATIO STUDY

A random, independent Appraisal Study is the ongghad currently used by the Commission to
determine the level of assessment for dlgecultural subclass. Prior to the 2007 assessment
cycle, Agricultural assessments were tested onegydtiree biennial reassessments (once every
six years.) Approximately 35 properties with ami@gtural assessment were randomly selected
and independently appraised for comparison to thety’s assessed values.

Agricultural studies have been suspended sinc2@b& assessment cycle. If future agricultural
studies are performed, it is likely that the sangpie would be between 20 to 30 properties as
the STC updated its sample size requirements fomaggal studies in 2009.
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4.2.3 COMMERCIAL RATIO STUDY

A random, independent Appraisal Study is the ongghad currently used by the Commission to
determine the level of assessment for the comniesaiaclass. Approximately 30 properties
with a commercial assessment are randomly seleatedl independently appraised for
comparison to the county’s assessed values.

4.3 DATA REQUIREMENTS

In order to perform ratio study analyses of all Idsessment jurisdictions, the Commission
must collect enough information from the countiesfdcilitate valid and reliable ratio study

results. The first step in the ratio study procssso collect information concerning the real

estate properties and their assessed values shdélyatan be analyzed and measured.

The Commission makes a universal data requesistiia¢ same for each assessment jurisdiction
for each ratio study cycle. Generally, the Commisssks for the following data sets:

* Assessment roll

» Building Structure database

» Sales database

The Commission requires the requested informateautmitted in a computer database format.
The objective for this requirement is to make tbkection of data as efficient as possible.

These data sets are described in more detail below.
4.3.1 ASSESSMENT ROLL

An electronic version of the assessment roll isiested from each county. The information
request sent to the county assessor is shorhibit 4-1.
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Exhibit 4-1
Requested Database Fiel(Z13 cycle example)

Please include a data dictionary listing of all @sdand the definitions that these codes represent
for all variables in any database. Please incladéumn headers.

Field Name Format | Contents

UPN Text Unique Identifier for a parcel or properfijhe UPN can be
masked with decimals and hyphens or just a strimgmbers and
letters.

RESO09 Numeri¢ The Residential Assessment Value for the 2013 TearY

AGRO09 Numeric| The Agriculture Assessment Value for the 2013 Taary

COMO09 Numeric| The Commercial Assessment Value for the 2013 Taar Ye

RESO08 Numerig¢ The Residential Assessment Value for the 2012 TearY

AGRO08 Numeric| The Agriculture Assessment Value for the 2012 Taary

COMO08 Numeric| The Commercial Assessment Value for the 2012 Tar Ye

SITUSADD Text Situs Address (If unavailable, do matlude mailing address)
SITUSCITY Text Situs City (If unavailable, do noiclude mailing city)
SITUSSTATE | Text Situs State (If unavailable, do mefude mailing state)

SITUSZIP Text SitusZip (If unavailable, do not inde mailing zip)
LEGAL Text Legal Description

LOT Text Lot

BLO Text Block

SUB Text Subdivision

SEC Text Section

TWN Text Township

RNG Text Range

LANDUSE Text Land Use such as improved, vacant, etc

SCHOOLDIST | Text School District Code (Include a icapkey file)

If school district code is unavailable, include tde with a
coding key.

GEOGRAPHIC| Text County’s Preferred Geographic Stratificaticaridble.

If the school district variable is not a preferieay to segment the
county, then a different variable, such as zones@as, should be
included.
ACRES Text Acreage

14
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The following fields, shown iExhibit 4-2, are requested with either the assessment ritieor
building structure database, if available:

Exhibit 4-2

Please include a data dictionary listing of all @sdand the definitions that these codes represent
for all variables in any database. Please incladéumn headers.
LOTFRONT Text Lot Front Length
LOTDEPTH Text Lot Depth Length

ROOMS Numerid The number of above grade rooms
BED Numeric| The number of above grade bedrooms
BATH Numeric | The number of above grade bathrooms

BSMNTSIZE Text Indicate the size of the basement (Sq Ft, fullfipkanone,g etc,
or other code)

BSMNTFIN Text Indicate the finish of basement (Nppartial, finished, etc, or
other code; include BR/Bath counts if available antreported
above)

GARAGETYPE | Text Indicate the type of garage (carport, attachethched, none, etc,

or other code)

GARAGECNT | Text The number of cars for the garage
(If the county cannot delineate bedrooms and bathsofor above grade vs. below grade, then
the total number of bedrooms and bathrooms shaifatdvided)

Requested Database Formats

The Commission prefers assessment roll data incaosft Excel file. If that option is not
available, then the preferred method is througipa f}” delimited file. Text files with a comma
delimiter are acceptable, but there are often sguporting the large databases this way. The
Commission also requests any codes used in thelsdistrict or geographic stratification
variable.

4.3.2 BUILDING STRUCTURE DATABASE

A building structure database is requested sepgrfaben the assessment roll to avoid confusion
on defining a year built or living area for a prdagehat has more than one dominant structure.
The State Tax Commission’s procedure involves defimmprovements that are primary
structures. These improvements often include stfayhily, multi-family, mobile homes, etc. If
more than one of these primary structures exis@ parcel, then the information for that one
parcel is not included in the year built or liviagea analysis. For example, a property that sells
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with two or more primary structures is used inélrerall statistics and the geographic location
stratification, but not in the year built or impex\area stratification.

Exhibit 4-3
Requested Building Structure Database Fields

Please include a data dictionary listing of all @sdand the definitions that these codes represent
for all variables in any database. Please incladéumn headers.
Field Name Format | Contents

UPN Text Unique ldentifier for a parcel or propertijhe UPN can be masked
with decimals and hyphens or just a string of nurslaad letters
STRUCTURE| Text A code that can refer to the type of structyi®ingle Family,
Duplex, Garage, Utility, etc.)

STYLE Text Descriptive Property Features (1 St@rgtory, Split Level, etc)
YRBLT Numeric | The year the structure was built
AREA Numeric| The size of the property. Gross living area idered if available.

Otherwise, include base area. Adjusted area igdesited.

For some counties, living area may not be an availéeld. In such a case, reporting base area
is preferred. Adjusted area is not desired.

The building structure information will be filter¢d include only dominant structures. Parcels
with one dominant structure will have their detafbrmation paired to the assessment roll for
analysis.

Requested Database Formats

The Commission prefers building data in a Microgottel file. If that option is not available,
then the preferred method is through a pipe “|indiééd file. Text files with a comma delimiter
are acceptable, but there are often issues impgadtimlarge databases this way. The
Commission also requests any codes used in thelsdistrict or geographic stratification
variable.

4.3.3 SALES DATABASE

A sales database is requested from all countiég séles database deadline for submission is
around April 15th of the even numbered year subseigio the assessment year. The database
should consist of sales between January 1 of tae pumbered year preceding the assessment
year and December 31 of the assessment year (oddemed year). The minimum fields that
should be included are parcel number, sale prade,date, and validity codes (if applicable).
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As an example, for the 2013 assessment year, tddide for submission of the sales database is
April 15, 2014. The database will consist of sddeaveen January 1, 2012 and December 31,
2013.

4.3.3.A Sales Validation and Verification

The Commission generally adheres to the IAAO Stahda Ratio Studies in performing ratio
studies for each county. The Commission must bketabverify the county’s sales follow IAAO
guidelines for validation and verification befordes can be utilized for a sales study. A sales
survey is required from each county to verify salgigdation and verification procedures.

The STC relies on the following IAAO standards guitelines concerning the validation and
verification of sales (all available atvw.iaao.org:

* |AAO Standard on Ratio Studies (Appendix A)
* |AAO Standard on Verification and Adjustment of &l
* |AAO Guide to Foreclosure-Related Sales and Veaifan Procedures

Valid Sales

Generally speaking, a valid sale is a transachahreflects market value where a willing seller
offers the property but is not obligated to selaitd is bought by a person who is willing to
purchase but is not forced to do so. A valid sale also be described as a sale that meets the
definition of a market value transaction.

Invalid Sales

Sales Generally Invalid for Ratio Studies (from 1AAO publications):

» Sales involving government agencies and publidies!

» Sales involving charitable, religious, or educatilanstitutions
» Sales involving financial institutions

» Sales between relatives or corporate affiliates

» Sales settling an estate

» Forced sales

» Sales of doubtful title
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Sales with Special Conditions
The IAAO requires these sales be used with cawi@hrequires substantial verification
before being used for ratio studies. DO NOT ugsélsales unless certain they are valid:

* Trades

» Partial interests

* Land contracts

* Incomplete or unbuilt common property
* Auctions

4.3.3.B Requested Sales Database Fields
The fields shown iiexhibit 4-4 are requested for residential sales ratio analysis

Exhibit 4-4
Please include a data dictionary listing all code®l the definitions that these codes
represent for all variables in any database.

Field Format Contents
Name
UPN Text Unique Identifier for a parcel or propertijhe UPN can be

masked with decimals and hyphens or just a string o
numbers and letters.

Sale Price Numeric Sale Price; the proxy for maviedie between a willing
buyer and a willing seller.
Sale Date Date The date of the transaction. The format can irelnnth
(mm/dd/yyyy) | and year if the exact date is unknown.
Validation | Text Any validation coding or key thagtdrmines if a sale was

valid or invalid.

Requested Database Formats

The Commission prefers sales data in a MicrosofeEfile. If that option is not available, then
the preferred method is through a pipe “|” delimhitde. Text files with a comma delimiter are
acceptable, but there are often issues importiadaitye databases this way.

Additionally, the Commission collects a copy of ttaminty’s sales letter used to collect sales
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information. The Commission also prepares a salegey that asks the county to explain how
they comply with the IAAO guidelines on screenirdes; this survey information is collected at
the beginning of each ratio study cycle. Thisinfation is reviewed to ensure that proper sales
screening and validation processes are being felfioat the county level.

4.3.4 ONLINE DATA PROCESSES

To help counties save on costs, all requested rabtan be sent electronically through a File
Transfer Protocol (FTP.) Links are available om 8TC website at http://stc.mo.gov/ and secure
accounts are available to county officials.

4.4 DATABASE PREPARATION
4.4.1 COUNTY INFORMATION

An Incoming Data folder contains only the infornoati received from the county; the
Assessment Roll, the Building Structures database the Sales database.

o Assessment Ro# An electronic source that lists every parcethi@ county with
their descriptive information, as requested indbscription above.

o Building Structure DatabasesAn electronic source that lists every improvetnen
in the county.

0 Sales DatabasesAn electronic source that lists the informatamtlected by the
assessor concerning sold properties.

o Codes- Any codes or data dictionaries received fromcitnenties

4.4.2 FORMATTING FILES

* The initial step for any file received is to fornthe file type and Uniform Parcel
Number to be legible by any program utilized by ®emmission. Additional
steps may be needed to process the files sincamatmn and formats differ by
county. Assessment totals from the received AssessRoll are verified against
the odd numbered year Form 11 and Form 11A to whéter the totals per each
subclass are accurate.

* Within the Building Structure database, non-residén structure codes,
unnecessary fields, and duplicate parcels are rediov

* The formatted Assessment Roll is merged with thédBlg Structure Database
via the Uniform Parcel Number.

» After formatting the Sales Database, the followstgps occur:
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Invalid sales are excluded
Resales (properties that sell more than once)dardified.
Duplicate sales (repeated records) are removecegdyop
If a property sells more than one time, then d& gpaices must be within 5%
of the minimum sale price. Otherwise, all salesnfrthat property are
removed.
o New construction sales data is flagged for furtmealysis.
0 Sale dates are categorized for the different stabtge quality testing.
 The formatted Sales Database is merged with thexdtted and consolidated
Assessment Roll/Building Structure Database fila \the Uniform Parcel
Number.

© O 0O

4.5 RANDOM SAMPLING PROCESS

A formatted assessment roll is generated for tegleatial and commercial subclass. The file is
sorted in Uniform Parcel Number order.

If the county identifies tax exempt propertiesheit database information, then the Commission
will remove those parcels prior to sampling. Ik &xempt properties are not identified by the
county, then those properties will be omitted laiterthe process when identified by the

statistician or the appraiser, but after the samgptirocedure.

A random sample for each of the three subclassegnerated. Each property that has an
assessment of the subclass being tested has ahob@uae of selection. Approximately 25
(residential) or 30 (commercial) randomly selegbedperties will be appraised by an employee
from the State Tax Commission.

4.5.1 STRATIFIED RANDOM SAMPLING PROCESS FOR APPRAISAL STUDIES
Based on the assistance and recommendations bf@hRatio Study Technical Advisory Group, the
STC implementedtratified random sampling for appraisal studies in the 29ile. The benefit of

stratifiedrandom sampling is more stability in the randommgléng process, which should benefit the
overall ratio study analysis.
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The stratification procedure is based ondksessed valua the parcel population for both the
residential and commercial subclass. The pargalifation is stratified into four quartiles as falls:

1% Quartile: Low to Low/Middle value properties
2" Quartile: Low/Middle to Middle value properties
3" Quartile Middle to Middle/High value properties
4" Quartile: Middle High to High value properties

The overall sample sizes for appraisal studies f®kows:

» 25 appraisals for residential studies
» 30 appraisals for commercial studies

Since the total number of samples is not divisidyldour, for either residential or commercial appah
studies, there will be slightly different numbefsamples pulled from each stratum (quartile) aswsh
below:

2nd
1st Quatrtile Quartile 3rd Quartile | 4th Quartile
# of samples| # of samples# of samples| # of samplesTotal samples

Residential 6 6 7 6 25
Commercial 7 8 8 7 30

Because there is one more sample in some stratarttudhers, the Commission is purposefully
choosing to include more samples in théahd 3 quartiles (in the middle) rather than ttéahd 4"
guartiles (low and high ends).

The result is a completely random selection of santgs for the appraisal ratio study Every parcel
within each stratum (quartile), and subsequentbrggample in the parcel population, has an equal
chance of being selected for the ratio study.

Statistics will only be performed on the total nienbf samples and there will be no statistical ysisal
of any of the individual strata (quatrtiles).

Assessors should not notice any changes in Stat€dmmission operations and will have no
additional requirements to implement these new s§amprocedures.

The following screenshots of fictitious data demate how stratified random sampling is
applied.
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Exhibit 4-5 Data received from a County:

A B & D

1 |UPN RES13 AG13 COM13

2 01-03.1-06-00.0-00-01.000 o 350 o
3 01-03.1-06-00.0-00-04.000 o 530 o
4 |01-03.1-06-00.0-00-05.000 o 960 o
5 |01-03.1-06-00.0-00-06.000 4480 4370 o
6 01-03.1-06-00.0-00-07.000 5420 1660 o
7 |01-03.1-06-00.0-00-08.000 o 720 o
& 01-03.1-06-00.0-00-09.000 23280 3520 o
S 01-03.1-06-00.0-00-10.000 22140 100 o
10 |01-03.1-06-00.0-00-12.000 4160 5680 0
11 01-03.1-06-00.0-00-13.000 30940 13500 o
12 01-03.1-06-00.0-00-14.000 o &870 o
13 01-03.1-06-00.0-00-15.010 15180 220 o
14 01-03.1-06-00.0-00-16.000 o 840 o
15 |01-03.1-06-00.0-00-17.000 0 800 0
16 01-03.1-06-00.0-00-18.000 o 880 o
17 01-03.1-06-00.0-00-15.000 o 410 o
18 01-03.2-07-00.0-00-01.000 o 2660 o
15 01-03.2-07-00.0-00-01.010 o 480 o
20 01-03.2-07-00.0-00-02.000 o 670 o

Exhibit 4-6 Residential Assessment Roll includes all sampiés a residential assessed value:

A B & D

1 UPN RES13 AG13 COM13

2 01-03.1-06-00.0-00-06.000 4480 4370 o
3 01-03.1-06-00.0-00-07.000 5420 1660 o
4 01-03.1-06-00.0-00-09.000 23280 3520 o
5 01-03.1-06-00.0-00-10.000 22140 100 o
6 01-03.1-06-00.0-00-12.000 4160 5680 o
7 01-03.1-06-00.0-00-13.000 30940 13500 o
& 01-03.1-06-00.0-00-15.010 19180 220 o
S 01-03.2-07-00.0-00-03.000 6120 1730 o
10 01-03.2-07-00.0-00-04.000 36060 5160 o
11 01-03.2-07-00.0-00-05.000 3280 2890 o
12 01-04.0-18-00.0-00-05.000 1240 940 o
13 01-04.0-18-00.0-00-06.000 1240 2380 o
14 01-04.0-18-00.0-00-08.000 10430 3980 o
15 01-04.0-18-00.0-00-08.010 5330 o o
16 01-04.0-15-00.0-00-03.000 9550 1780 o
17 01-04.0-19-00.0-00-07.000 10710 2150 o
18 01-04.0-15-00.0-00-16.000 1240 3750 o
15 01-09.0-30-00.0-00-01.000 22040 8170 o
20 01-09.0-30-00.0-00-02.000 20200 10400 o
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1
2
3
4
5
6
7
8
9

10
11
17
13
14
15
16
17
13
19
20

A

RandomNumber UPN

B & D
RES13 AG13

3715.94 01-03.1-06-00.0-00-06.000 4480 4370
3749.57 01-03.1-06-00.0-00-07.000 5420 1660
4281.89 01-03.1-06-00.0-00-09.000 23280 3920
2954.32 01-03.1-06-00.0-00-10.000 22140 100
5687.02 01-03.1-06-00.0-00-12.000 4160 56880
1470.01 01-03.1-06-00.0-00-13.000 30940 13900
1611.02 01-03.1-06-00.0-00-15.010 19180 220
736.59 01-03.2-07-00.0-00-02.000 6120 1730
587.02 01-03.2-07-00.0-00-04.000 36060 51680
3474.16 01-03.2-07-00.0-00-05.000 3280 2890
421.39 01-04.0-18-00.0-00-05.000 1240 940
1772.06 01-04.0-18-00.0-00-06.000 1240 2380
117.24 01-04.0-18-00.0-00-08.000 10430 3980
1144.71 01-04.0-18-00.0-00-08.010 53330 0
4625.62 01-04.0-15-00.0-00-03.000 9590 1780
15.92 01-04.0-19-00.0-00-07.000 10710 2190
5160.17 01-04.0-15-00.0-00-16.000 1240 3750
1768.2 01-09.0-30-00.0-00-01.000 22040 8170
3412.53 01-09.0-30-00.0-00-02.000 20200 10400

E
COM13

00 0000000000000 0000

Exhibit 4-7: Using SPSS, insert a column for random numbers:

Exhibit 4-8 Add columns before the RandomNumber column,raddbel as needed. The
columns needed for the random sampling are, inro@igy 1D, Sample, Book, Control, UPN,
Res13, AGR13, COM13, Namel, Name2, SitusAddresaisAR&idress?2, SitusAddress3,
SitusCity, Section, Township, Range, Acres, Lotsiagal.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
15
20

A
CntylD
137
137
137
137
137
137
137
137
137
137
137
137
137
137
137
137
137
137
137

B
Sample

C

Book

Control

D E
UPN

3715.94 01-03.1-06-00.0-00-06.000
3749.57 01-03.1-06-00.0-00-07.000
4281.89 01-03.1-06-00.0-00-05.000
2554.32 01-03.1-06-00.0-00-10.000
5687.02 01-03.1-06-00.0-00-12.000
1470.01 01-03.1-06-00.0-00-13.000
1611.02 01-03.1-06-00.0-00-15.010
736.59 01-03.2-07-00.0-00-03.000
587.02 01-03.2-07-00.0-00-04.000
3474.16 01-03.2-07-00.0-00-05.000
421.39 01-04.0-18-00.0-00-05.000
1772.06 01-04.0-18-00.0-00-06.000
117.24 01-04.0-18-00.0-00-08.000
1144.71 01-04.0-18-00.0-00-08.010
4625.62 01-04.0-19-00.0-00-03.000
15.92 01-04.0-19-00.0-00-07.000
5160.17 01-04.0-19-00.0-00-16.000
1768.2 01-09.0-30-00.0-00-01.000
3412.53 01-09.0-30-00.0-00-02.000

E
RES13

4480
5420
23280
22140
4160
30940
19130
6120
36060
3280
1240
1240
10430
5330
9590
10710
1240
22040
20200
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4370
1660
3920
100
5680
13500
220
1730
5160
2890
540
2380
3980

1780
2190
3750
8170
10400
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Exhibit 4-9 Create four tabs at the bottom of the page, TalabB, TabC, and TabD.

49 | 1 4 887 42 02-07.0-35-000-00-02.000 40 5,290 0
50 | 1 7,160.16 02-07.0-35-000-00-08.000 3,340 5,090 0
£ | .4 : 4 400 0F A% AT A 2C OAN AN AL AN ] A 720 2 cAn n
M 4 » M| CountySalesData -~ TabA - TabB ~ TabC - TabD . ¥J

| Ready

Exhibit 4-1Q Sort the data by the RES13 column.

A B c D E F G H

1 [CntylD Sample Book Control UPN RES13 AG13 COM13

2 137 0.33 15-03.0-08-00.0-00-08.000 3650 i} o
3 137 1.43 02-07.0-26-00.0-00-03.030 12000 150 o
4 137 1.47 06-03.0-06-00.0-00-12.010 3430 240 0
5 137 1.84 22-04.1-17-00.0-00-05.000 25250 1680 0
6 137 2.21 14-04.0-20-00.0-00-11.000 5720 2670 1]
7 137 3.53 03-08.0-33-00.0-00-09.000 31360 1750 1]
8 137 3.65 06-01.0-12-00.0-00-06.000 3620 0 16470
9 137 6.15 11-03.1-06-00.0-00-06.000 11600 1650 12340
10 137 6.17 10-09.0-30-00.0-00-24.000 9970 0 a
11 137 6.66 15-03.0-06-04.2-18-05.000 11060 i} 3380
12 137 7.54 03-07.0-26-04.0-02-14.000 2970 i} 0
13 137 8.29 10-08.0-27-00.0-00-21.000 9630 100 0
14 137 8.36 18-04.0-19-00.0-00-01.000 12200 1780 0
15 137 8.63 15-03.0-05-02.2-01-01.000 16910 1]
16 137 11.37 10-01.1-02-00.0-00-21.020 1720 o o
17 137 11.71 14-03.0-08-00.0-00-22.000 9730 0 ")
18 137 12.2 22-04.2-19-00.0-00-06.000 26650 1} ")
19 137 13.76 15-03.0-05-02.2-09-01.000 10200 i} o
20 137 14.14 20-09.0-29-00.0-00-05.000 1100 1060 o

Exhibit 4-11 Sort the data by the Control column (formerlg BandomNumber column).

A B C D

1 CntylD Sample Book Control UPN RES13 AGL3 COM13

2 137 0.33 15-03.0-08-00.0-00-08.000 3650 0 0
3 137 1.43 02-07.0-26-00.0-00-03.030 12000 150 o
4 137 1.47 06-03.0-06-00.0-00-12.010 3430 240 0
5 137 1.84 22-04.1-17-00.0-00-05.000 25250 1680 0
6 137 2.21 14-04.0-20-00.0-00-11.000 5720 2670 0
7 137 3.53 03-08.0-33-00.0-00-09.000 31360 1750 0
8 137 3.65 06-01.0-12-00.0-00-06.000 3620 0 16470
9 137 6.15 11-03.1-06-00.0-00-06.000 11600 1650 12340
10 137 6.17 10-09.0-30-00.0-00-24.000 9970 0 0
11 137 6.66 15-03.0-06-04.2-18-05.000 11060 0 3380
12 137 7.54 03-07.0-26-04.0-02-14.000 2970 0 0
13 137 8.29 10-08.0-27-00.0-00-21.000 9680 100 0
14 137 8.36 18-04.0-19-00.0-00-01.000 12200 1780 o
15 137 8.63 15-03.0-05-02.2-01-01.000 16910 0 0
16 137 11.37 10-01.1-02-00.0-00-21.020 1720 0 0
17 137 11.71 14-03.0-08-00.0-00-22.000 9780 0 0
18 137 12.2 22-04.2-19-00.0-00-06.000 26650 0 0
19 137 13.76 15-03.0-05-02.2-09-01.000 10200 0 0
20 137 14.14 20-09.0-29-00.0-00-05.000 1100 1060 0
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Exhibit 4-12 Calculate how many records for each tab. In sideatial Study, Tabs A, B and D
will need 6/25 of the total, while Tab C will neg®5 of the total. (For Commercial studies, tabs
A and D would be 8/30 of the total, and tabs B @ould be 7/30 of the total.) In this

example, with 9349 sales, tabs A, B and D each Ba4d sales, while tab C has 2618 sales.

9347 1 1,151 .63 13-05.0-15-002-01-17 000 249 370 0 0
9348 1 3.949.11 13-02.0-04-1.1-04-14.000 275,510 0 0
8349 1 2,704 .01 13-05.0-16-004-01-01.000 306,600 0 ]
93450 1 8,645.93 13-03.0-08-001-06-07_000 351,820 0 0
9351 2243 76

= lll !
EEE.’;’ . | - | 7/25%9349 ‘|
H 4 » M| CountySalesData - Taba  TabB .~ TabC . TabD . ¥4
Edit

Exhibit 4-13 Under the Sample column on each tab, enteratmpke number. Tab A will be 1-
6, Tab B will be 7-12, Tab C will be 13-19, and T@lwill be 20-25. (Commercial will be 1-7,
1-8, 1-8 and 1-7, respectively.) After the sampéeder the alternate sample IDs, A1-A5 for tab
A, B1-B5 for tab B, and so on.

A B C D E F G H

1 |CntylD  Sample Book Control  UPN RES13 AG13 COM13

2 137 1 0.33 15-03.0-08 3650 o o
3 137 2 1.43 02-07.0-2€ 12000 150 0
4 137 3 1.47 06-03.0-0€ 3430 240 0
5 137 4 1.84 22-04.1-1% 25250 1680 1]
6 137 3 2.21 14-04.0-2C 5720 2670 o
i 137 6 3.53 03-08.0-33 31360 1750 0
8 137 A1 3.65 06-01.0-12 3620 ] 16470
9 137 A2 6.15 11-03.1-0¢ 11600 1650 12340
10 137 A3 6.17 10-09.0-3C 9370 0 0
1 137 A4 6.66 15-03.0-0€ 11060 0 3380
12 137 A5 7.54 03-07.0-2¢ 2970 ] ]
13 137 8.29 10-08.0-27 9680 100 1]
14 137 8.36 18-04.0-15 12200 1780 0
15 137 8.63 15-03.0-0% 16910 0 0
16 137 11.37 10-01.1-03 1720 ] ]
17 137 11.71 14-03.0-08 9780 1] 1]
18 137 12.2 22-04.2-15 26650 0 0
19 137 13.76 15-03.0-05 10200 0 0
20 137 14.14 20-09.0-2¢ 1100 1060 ]
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Exhibit 4-14 Between the samples and the alternates, insiee and shade it black.

A B E D E F G H

1 CntylD  Sample Book Control  UPN RES13 AG13 COM13

2 137 1 0.33 15-03.0-0& 3650 0 o
3 137 2 1.43 02-07.0-2¢ 12000 150 ]
4 137 3 1.47 06-03.0-0¢ 3430 240 ]
3 137 4 1.84 22-04.1-17 25250 1680 o
6 137 5 2.21 14-04.0-2C 5720 2670 o
7 137 6 3.53 03-08.0-332 31360 1750 0
8

9 137 A1 3.65 06-01.0-12 3620 0 16470
10 137 A2 6.15 11-03.1-0¢ 11600 1650 12340
11 137 A3 6.17 10-09.0-3C 9970 0 ]
12 137 Ad 6.66 15-03.0-0¢ 11060 0 3380
13 137 A5 7.54 03-07.0-2¢ 2970 0 o
14 137 8.29 10-08.0-23 9680 100 ]
15 137 8.36 18-04.0-1% 12200 1780 ]
16 137 8.63 15-03.0-02 16910 0 o
17 137 11.37 10-01.1-02 1720 0 o
18 137 11.71 14-03.0-08 9780 0 o
19 137 12.2 22-04.2-1% 26650 0 ]
20 137 13.76 15-03.0-0% 10200 0 o

4.6 RESIDENTIAL SALES STUDY PROCEDURES

In a Traditional Sales Study, the county’s values@mpared against sales prices of properties
that have occurred within specific time frames. clEaomparison of the county’s value on a
particular parcel as compared to the actual saée pesults in a ratio. Statistical analyses are
then performed on the ratios that occur from alesawithin the specified time frame as
compared to the county’s values. Currently, then@dssion only performs sales studies on
residential property.

The Commission attempts to perform a TraditiondeS&tudy in every county for residential
property. Other ratio study methods (AppraisalPangressive Hybrid) are only attempted when
there are insufficient numbers of sales to reashl@a sample size for a sales study and/or the
county fails the sales Reliability Test (i.e. ttedes are not representative of the county, sales
chasing issues may exist, etc.). The Traditiorsdé$ Study is the most effective and efficient
method available to the Commission for performiagjor studies of residential property and
provides the most meaningful results for countyasars.

One of the challenges of the Traditional Sales ytadhat there is no control over how many

homes sell in any given county or where the salesazated within any county. Thus, it is not
always possible to obtain a sampling of propettias is representative of the overall population
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when only utilizing sales information. Missourishad good results with Traditional Sales
Studies, but because they cannot be performed icoahties, the Commission has to rely on
other ratio study methods for residential propertgome counties.

Another challenge of the Traditional Sales Studihat not all sales are known to the assessor.
Of Missouri’'s 115 assessment jurisdictions, onlurfof the jurisdictions have ordinances or
rules in place that require the recordation ofsaléce information on all real estate transactions
For the rest of the jurisdictions in the state, desessors collect sales data by relying on prppert
owners to voluntarily return sales questionnaired eeport the sale price information. The
success rate of assessors in obtaining sales iafanmvaries from county to county. The more
sales that are available, the more likely the cpwmnli qualify for a Traditional Sales Study.

Whenever sales are used in ratio studies, the Cssioni performs a Reliability Test to ensure
that the data and sales utilized in a Traditioradé$ Study will yield valid and reliable result$.
the county data passes the Reliability Test, thenTraditional Sales Study is attempted.

4.6.1 RELIABILITY TEST

A Reliability Test is an analysis of the informatioeceived from the county to verify if the
information will result in valid and reliable resstl Once the county is identified, historical
information is inputted, including the county’s esldisclosure history. A brief explanation is
provided concerning both the quality of the salatidation/screening and the source of the
databases. Data is imported from the sales dasalsadmitted by the counties. The sales are
inspected within a quality control review. If cdaynsales databases meet the State Tax
Commission standards, then the sales are analyz#tek @ raditional Sales Study.

The Reliability Test contains the following majamsponents:

» County Sales Collection History

o Total number of transfers

Number of sales letters sent as a percent of gesf
Sales returned percentage
Number of usable sales from transfers
Number of useable sales as a percent of transfers
Turnover rate as a percentage of total parcels
Turnover rate as a percentage of residential parcel
Percent of properties unchanged in value for sseldiasold properties
Overall statistics for specified time frames

= Jan - June of Even Year

= July — Dec of Even Year

= Jan —June of Odd Year

O O0OO0OO0OO0O0OO0OO0o
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= July — Dec of Odd Year
= 1 Year study period vs. 6 months after
o Percent of change for sold properties vs. neighiggoroperties
o Percent change for sold properties vs. all unsoiggrties
* Past Ratios
* Post-Trim Statistics by 6 month, 12 month and 24tingeriods
» Sales Chasing Detection
* New Construction Procedures
» Sales Screening and Matching Process
o Identifies when any sales are removed because of:
= Validation Codes
Resales
Sales that do not match assessment roll parcdvatsea
Mixed-use parcels
New construction parcels
» Overall Statistics for Sale Properties
» Sales Letter Information
* Representativeness table with stratification bytmn, year built, and assessed value

For each reassessment cycle, every county mustletang sales questionnaire survey that
indicates whether or not the counties are follow#gO guidelines for screening and validating
sales. The results of the survey are shown oR#liability Test and give quick reference to the
analyst concerning the counties sales collectiocguures.

The last portion of the Reliability Test comparéstfications of the sales and the residential
parcel population (excludes mixed use propertieg)Lbcation, Age, and Value. This
comparison is a test of whether or not the salesepresentative of the residential population.
This analysis considers all of the sales in theufadjon.

An example of a Reliability Test is shownkixhibit 4-15 on the following pages:
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Exhibit 4-15

State 7¢x€amwamaz{7%wamc

2009 Reassessment

Residential Sales St ABC County

Reliability Test

3/14/2012

County Sales Collection data current as of 6/22/2010.

Comments

County Sales Collection

Transfers

Sales Letter Sent

Letters Sent to Transfers as %

Sales Letters Returned

Sales Returned Percent

Usable Sales

Transfers Used Percent

Parcel Count

Turnover Rate as %

Usable Sales/Parcel Count as %

Past Ratios

L ET

Weighted Mean

Coefficient of Dispersion

Price Related Differential

Post-Trim Statistics Count Median Wtd Mean
January 2008 - June 2008 370 93.0% 92.7% 93.7% 11.5% 101.0%
7]
-= [ July 2008 - December 2008 293 94.1% 92.9% 94.2% 13.8% 101.4%
= January 2009 - June 2009 267 96.0% 96.6% 98.3% 14.4% 101.8%
w
July 2009 - December 2009 258 97 1% 97 4% 99.9% 16.6% 102.6%
January 2008 - December 2008 663 93 4% 92 8% 93.9% 12.5% 101.2%
January 2009 - December 2009 525 96.5% 97.0% 991% 15.5% 102.2%
January 2008 - December 2009 1191 94.7% 94 5% 96.3% | 14.1% | 101.9% |

Number of Parcels 946

Sales Chasing Detection Sold Properties

Comparable

Unsold

Property

All Unsold

Residential
Property

Median % Change 0.0%

Percent Unchanged 38.2%

Increased x2 & up 0.7%

892 41,956 42,902
0.0% 0.0% 0.0%
48.4% 56.6% 56.2%
0.2% 0.3% 0.3%
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Residential Sales Study ABC County Reliability Test
2009 Reassessment Page 2
i SALES LETTER
E Sales Letter Questions
New Construction was flagged for removal. s s Bue
= Sales Price
: @ Persanal Property
_ Year Built > 2008 1 cCountyFlag [l Occupancy E [ Reflects Market
3 Property Type
Traditional Sale Count % New Construction Flags
: ) [ Jan 1 Improvement
County Submitted 1412 g [ Year Built
County Validated 1412 g [ Occupancy
Resales Screened 56 L] Construction Plans
Source of Data
1 Year 2 Year I Sales Letters
[1-]
Sales Matched 644 1351 % Door Hangers
Residential Sales 581 1235 o i
o Personal Interviews
New Construction 14 28 = Third Party Source
Final Count 567 1207 “ No. of Attempts: 2
= = .} Adjustments
Usable Rate 40.2% 85.5% £ Personal Property
Sales w/ Location 567 1207 = Time Trending
vy [ Finance
Improved Sales : 567 1207 B8 [ Realior Fees
Sales w/ Year Built 561 1197 1 Other

v=valid i=invalid  f=follow up
Overall Statistics Change No Change Value x2 (i)  Foreclosures

(i)  Relatives

New Construction
Occupancy
Judicial Order
Auction

Estate

Doubtful Title
Resales

=
Sample Size 354 | 213 | 3 | B ) 7rade
(] .
Median 96.5% 92.5% 97 5% =g v Baipert
= (v)  Split
Weighted Mean 94.8% 93.8% 97.4% ¥ (v)] low Ratio
Mean 97.6% 97.5% 97.0% i) (v) Short Time
5| (v) Long Time
15.5% 16.7% 23% g Online
102.9% 104.0% 99.5% o Tax Exempt
i
a
b
ot
w
g
o
vy

IV -25



STATE TAX COMMISSION OF MISSOURI
ASSESSOR MANUAL

CHAPTER:

RATIO STUDY

REVISION DATE: 5/5/2014 Page 26 of 79

ABC County Reliability Test

Residential Sales Study

2009 Reassessment Page 3
Location Count Median Age Median Value
Sales Res % Sales Res Sales Res
TN 1197 | 31176 | 3.8% | 1985 | 1980 | $22.488 | $20,794 |
C-2 108 2,813 3.8% 1976 1970 $19,262 $16,175
R-1 6 141 4.3% 1952 1957 $12,564 $12,894
R-2 31 915 3.4% 1970 1976 $15,876 $16,249
R-3 37 825 4.5% 1977 1967 $21,075 $19,192
R-11 258 5,795 4.5% 1995 1984 $23,522 $21,168
R-13 141 3,757 3.8% 1974 1976 $18,071 $16,916
c-14 28 871 3.2% 1994 1985 $16,424 $14,722
R-15 5 307 1.6% 1979 1984 $24,195 $21,234
R-16 1 91 1.1% 1975 1972 $14,193 $13,903
C-6 7 290 2.4% 1985 1979 $18,942 $18,781
Cc-3 243 6,685 3.6% 1985 1981 $23,849 $20,526
Town 1 331 8,626 3.8% 1987 1983 $27,064 $26,501
R-7 1 60 1.7% 1973 1972 $6,369 $10,151
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4.6.2 TRADITIONAL SALES STUDY REPORT

Once a county passes the Reliability Test, thessate imported into program templates to
calculate the statistics used in the ratio studyhe Traditional Sales Study has three stages:
Preliminary, Tentative, and Final. First, the da&tamported in the Preliminary stage. The
statistics calculated are reviewed internally anel teport quality is monitored. The internal
review consists of both specific computer programctions to review for potential errors, as
well as oversight and review of results by ManagameA review is also completed by the
research analyst when preparing the data and ciogile reports.

The Traditional Sales Study Report can vary in flendut typically includes the following
components:

* Cover Page
o Includes all statistical results used in the decishodel process

* Overall Descriptive Statistics
o Shows the trimming process and provides a shodrigti®n of each statistic
used in the report.

» Stratification by Vacant and Improved property
o Includes histograms (graphs) for each stratificatio

» Stratification by Assessed Value
o0 Includes histograms (graphs) for each stratificatio

» Stratification by Year Built
o Includes histograms (graphs) for each stratificatio

» Stratification by Location
o Includes histograms (graphs) for each stratificatio
o Includes overall weighted statistics which may beduin the decision
model

The Commission attempts to stratify the data intartjles whenever the data is sufficient and
normally limits the number of stratifications betmetwo and eight; as an exception, those
counties with more than eight school districts yitissibly have more than eight strata for the
location variable.
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Once it is determined that the sale price estirsatwe valid, reliable and reflect the county’s
level of assessment, the report becomes tentatiieisathen provided to the county. Data is
provided concerning the steps of the sales studggss. Counties are encouraged to review the
information, ask any questions, and/or provide bee#f. Approximately thirty days are allowed
for the county to review the report and requesteeting. After meeting with the county to
discuss the study results, or after the time pdnasllapsed, the study becomes final.

An example of a Traditional Sales Study Reporthisven in Exhibit 4-16, on the pages which
follow:
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Exhibit 4-16

e ;

jurisdiction,

Residential O XYZ County 2009 Reassessment

State Tax Commission of Missouri
301 West High Street

PO Box 146

Jefferson City, MO 65102-0146

Phone: (573) 751-2414
Fax: (573) 751-1341

Three ratio study procedures
are available for analysis:

1) Traditional Sales Study
A sales study that analyzes
assessment levels based on
sales stratified by land use,
location, and characteristics
of property.

2) Progressive Hybrid
Since sales often do not
emulate the characteristics
or attributes of the entire
restraints and
expectations have  been
placed to ensure the quality
of the data set. Unreliable
sales samples within slow
market areas may be
supplemented by the hybrid
study to reflect the trends of
the county.

3) Random Appraisals

For many jurisdictions, the
availability of sales is scarce.
In such scenarios, parcels
will be randomly appraised.
Every parcel will have an
equal chance to be selected
in the random appraisal
study.

http:/fwww.ste.mo.gov/

Clommission of

Measures of Central Tendency @19%
Median Ratio...........oeeeeeeeeeeeeeee 17.88%
Weighted Mean Ratio..................................... 17.98%
Mean Ratio. ... ... 18.39%

Measures of Precision @19%

Median Confidence Interval
95% LOW. ..o e 17.49%
Lt o [ o 18.28%

Measures of Assessment Quality

Coefficient Of DiSPeIrSiOnN.......cvcvveiieiiirieriirsssssssssnssnsnnnes

Price Related Differential................c.coooiiiiiiiiiiiiiaiiaan.

Sample Data

Pre-Trim Sample SiZe.........ue e

Low THmMS .

HIGH TrimS . e e

Post-Trim Sample SiZe........cooo e,

Number of ASSESSMENES.......ooiiiie e e e,

@100%

94.09%

94.62%

96.79%

@100%

92.05%

96.21%

18.34%

102.29%

550

11

534

22,409
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XYZ County

Summary Statistics

2009 Reassessment Page 2

Overall Descriptive Statistics

Pre-Trim Post-Trim Description Required
Sample Size 550 534 The number of sales 50 minimum
Median 93.74% 94.09% The mlc_idle ratio when ratios are arranged in 90%-110%
ascending order.
95% - Low Ratio 91.72% 92 05% ] .,
The range where the population median most likely exists Oveﬁaﬁ‘i;';ﬁh 90%-
(]
95% - High Ratio 95.91% 96.21%
. An average in which ratios are weighted in
Weighted Mean 95.50% 94.62% rag ) 9 90%-110%
proportion to their sold amounts.
95% - Low Ratio 92.52% 92 08%
The range where the population weighted mean most likely Overlaps with 90%-
exists 110%
95% - High Ratio 98.47% 97.16%
Mean 101.28% 96.79% The arithmetic average of ratios 90%-110%
95% - Low Ratio 93.95% 94.77% ) .,
The range where the population mean most likely exists Overfapf»sf ;{,j{ih 90%-
95% - High Ratio 108.61% 98.81%
Coefficient of The average percent deviation from the median
) : 26.13% 18.34% . gep Less than 20%
Dispersion ratio
95% - Low Ratio 19.63% 17.01%
The range where the population coefficient of dispersion 95% Low Ratio less
most likely exists than 20%
95% - High Ratio 34.87% 19.91%
Price Related A gauge of assessment uniformity for high and
. . 106.06% 102.29% gaug \ ty for hig 98%-103%
Differential low valued properties
Histogram of Ratios (Prior to Trimming) Histogram of Ratios (After Trimming)
25% 25%
20% - 20% -
S 3
S 15% 1 S 15%
3 3
8 10% - 2 10% |
w L
5% 5% A
0% 0% -
= 2 & & £ 88 &2 ® ¢ = £ 8 £ £ &2 & 9
E§ 88888888 ¢ ¢ S8 888888888 ¢
- - - - - o 2Z - - = - - & 2
Ratios Ratios
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XYZ (Final) Impr oved & Vacant 2009 Reassessment Page 3
Histogram of Ratios (Improved) Histogram of Ratios (Vacant)
25% 16%
14%
0, &
Sl 12%
:| 10%
g 15% g
2 8%
g 10% A E—
&= o e 6%
50 | 4%
2%
0% - 0%
== R e 2 2 8 = o 2 2 e e = g
Sl e e SE 888 EcEC¢E
Ratios Ratios
Overall Descriptive Statistics
Improved Vacant Description Required
Sample Size 492 a7 The number of sales 25 minimum
. The middle ratio when ratios are arranged in
Median 93.99% 99.99% ; g 90%-110%
ascending order.
95% - Low Ratio 52.05% 66.96% . "
The range where the population median maost likely exists Overfa,ofi g;r/rh Ll
6
95% - High Ratio 96.06% 109.09%
Weighted Mean 97.75% @iy | PoEEEGEInwhEhiReaEwghtdin 90%-110%
proportion to their sold amounts.
95% - L ow Ratio 9521% 37.28%
The range where the population weighted mean most likely Overlaps with 90%-
. . exists 110%
95% - High Ratio 100.28% 92 21%
Mean 96.91% 119.17% The arithmetic average of ratios 90%-110%
95% - Low Ratio 894.97% 63.34% o 00
The range where the population mean most likely exists . a,oj,s; 1.01::/;: o
95% - High Ratio 98.85% 175.00%
Coefficient of The average percent deviation from the median
ey 16.90% 65.37% : = Less than 20%
Dispersion ratio
95% - Low Ratio 15.62% 33.81%
The range where the population coefficient of dispersion 95% Low Ratio less
most likely exists than 20%
95% - High Ratio 18.42% 171.96%
Price Related i i i
r : 99.15% 184.07% A gauge of assess_ment uniformity for high and 98%-103%
Differential low valued properties
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XYZ (Final) Stratification by Assessed Value Page 4

2009 Reassessment

Assessed Value $400 - $18390 $18391 - $28040 $28041 - $168610

Sample Size

High Trims

Low Trims

Total Trimmed

Remaining

Population

Proportion

Comments

Stratification is by 2009 residential assessed value only.

Post Trim Statistics $400 - $18390 $18391 - $28040 $28041 - $168610
Sample Size 175 181 183
Median 86.1% 91.6% 101.5%

Low 95% Conf Int 83.6% 88.7% 98 8%
High 95% Conf Int 89.1% 94.6% 104.9%
91.4% 93.9% 105.7%
Low 95% Conf Int 86.2% 91.4% 102.3%
High 95% Conf Int 96.7% 96.3% 109.0%
Weighted Mean 84.5% 91.6% 104.5%
Low 95% Conf Int 80.6% 89.4% 100.3%
High 95% Conf Int 88.4% 93.8% 108.7%
Coetlicient of 26.7% 13.2% 16.4%
Dispersion
Low 95% Conf Int 22.4% 11.5% 14.4%
High 95% Conf Int 31.8% 15.2% 18.9%
Price Related Differential 108.2% 102.5% 101.1%
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XYZ (Final) Stratification by Assessed Value Page 5
2009 Reassessment
Sales Ratio Histograms by Stratum
$400 - $18390 Assessed Value $18391 - $28040 Assessed Value
25% 30%
20% | 25%
>
% 15 %‘20%-
=] S 15% -
S 10% g
= & 10% -
i 5% -
0% 0% -
= = 2 =2 2 = =
Ratios Ratios
$28041 - $168610 Assessed Value
25%
20% -
g
S 15%
=
3 10% -
i
5% -
0% -
S e e e e
SR e B8385%%8838 3
Ratios
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XYZ (Final) Stratification by Year Built Page 6

2009 Reassessment

Year Built 1880-1991 1992-1999 2000-2003 2004-2005 2006-2007

Sample Size

High Trims

Low Trims

Total Trimmed

Remaining

Population

Proportion

Comments

Post Trim 1880-1991 1992-1999 2000-2003 2004-2005 2006-2007
Statistics
Sample Size 84 89 86 86 116
Median 82.8% 85.0% 91.5% 97.1% 107.1%
Low 95% Conf Int 76.6% 82.0% 85.0% 93.9% 102 1%
High 95% Conf Int 85 0% 88.0% 94 5% 99.9% 110 3%
Mean 86.1% 86.7% 93.4% 97.4% 112.2%
Low 95% Conf Int 80 3% 84 1% 89 8% 94 8% 108 3%
High 95% Conf Int 97.9% 89.3% 96.9% 100.0% 116.0%
Weighted Mean 81.7% 84.8% 92.9% 95.7% 113.6%
Low 95% Conf Int 76.0% 81.6% B88.6% 92.9% 107.9%
High 95% Conf Int 87.5% 88.1% 97 3% 98.6% 119 4%
Coctiicient of 22.7% 10.8% 12.6% 9.3% 14.3%
Dispersion
Low 95% Conf Int 18.9% 8 0% 10.3% 7.8% 12.3%
High 95% Conf Int 29 4% 13.3% 15.9% 11.4% 17.3%
Fiice Relsied 105.4% 102.2% 100.4% 101.7% 98.7%
Differential
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XYZ (Final) Stratification by Year Built Page 7
2009 Reassessment
Sales Ratio Histograms by Stratum
1880-1991 Year Built 1992-1999 Year Built
30% 50%
=
3 20% & 3%
5 530%
‘%15% 3_25%
20%
o 10% & 5%
59 10%
5%
0% - 0% -
X ¥ O 22 2 & B2 B2 2 B = -4 SRR R et e o
5282235332353 ¢ s §ﬁ$sss§a§§§§§
- - - - &N g - - = - = ()
Ratios Ratios
2000-2003 Year Built 2004-2005 Year Built
35% 40%
30% 35%
30%
> 25% >
%2{1% %25%
> : 8_20%
g 15% 8 15%
Lo 10% - Y 0%
5% 5%
0% - 0% - —
= 2R 2B E 2B R B E R Q R R 8 2R B E R BB R R @
aﬁ@%%%%?%%ﬁﬁ © 8 8§ 8 8 8 8 8¢ 8 8 8 8
S T < =TT SFT A g o
Ratios Ratios
2006-2007 Year Built
35%
30% -
325%
D 20%
o |
8‘15%
IC 10% -
5%
0% -
X B2 & T B B B B2 2 B = 2
© 8 2 8 8 8 & § 8 8 8 2
- ~ — - N g
Ratios
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XYZ (Final) Stratification by School District Page 8

2009 Reassessment

School District All Other Districts

Sample Size

High Trims

Low Trims

Total Trimmed 2

2

Remaining 217 41 202 33 43

Population 8,799 1,490 8.491 1,283 2,346

Proportion 39.27% 6.65% 37.89% 5.73% 10.47%

Comments

Due to insufficient sales, school districts R1, R3, R4, R8, R10, R17, R71 and R78 have been combined under the title "All
Other Districts'.

rosTim o om ow Mo oww
Sample Size 217 4 202 33 43 536
Median 94.3% 102.9% 90.7% 99.3% 100.0% 94.1%

Low 85% Conf Int 91.9% 93 5% 87 9% 80.8% 87 1% 92 1%

High 95% Conf Int 97 4% 107 4% 93 6% 125.0% 105 6% 96 1%
Mean 98.6% 99.8% 92.4% 105.4% 100.6%

Low 95% Conf Int 95 7% 92 8% 89 4% 89 7% 91 4%

High 95% Conf Int 101.5% 106.9% 95.4% 121.1% 109.9%
Weighted Mean 100.6% 100.7% 93.5% 94.3% 96.2%

Low 95% Conf Int 96.2% 94.8% 90.4% 82.2% 86.4%

High 95% Conf Int 105.0% 106.5% 96.5% 106.3% 106.0%
Coelicient of 15.9% 15.8% 17.9% 33.3% 22.2% 18.8%
Dispersion

Low 95% Conf Int 13.9% 12.1% 15.9% 25.9% 17.5% 15.6%

High 95% Conf Int 18.4% 22.5% 20.4% 50.0% 30.0% 22.5%
;E:‘::r:r‘;‘i:‘fd 98.0% 99.1% 98.9% 111.8% 104.6%
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XYZ (Final) Stratification by School District Page 9

2009 Reassessment

Sales Ratio Histograms

by Stratum

R2 School District

R5 School District

30% 45%
40% -
25% - o]
?20% - é‘an% .
@ @ 25%
Sk 8 53
g 15% g 20%
&= 10% - & 15% -
10%
o |
5% Sl
0% 0%
SE e R e e e e O E e e e e
o o =] (=) (=3 [=] o o o =4 (=) o =] o (=3 o o (=] o o o
— = ~ — — o~ = — oo - — = o~ =<
Ratios Ratios

R6 School District

R7 School District
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4.6.3 COUNTY MEETING PROCESS - Residential SaleStudy

At the county meeting process, the assessor arffl letae already been provided all the
information used to generate the Traditional S&asly, but now have an ability to ask any
guestions about the data, processes and procedurdhe statistical results. One of the
important parts of the meeting process is to venith the county that only valid and verified
sales have been used in the sales study. Othemoonnssues normally discussed deal with
extreme outlier ratios; for example, it is impotitém verify that a vacant land sale is not being
compared against an improved property value orwérsa. Even though the sales being used in
the Traditional Sales Study have been providedhkycobunty, the tentative results can indicate
data entry errors, or other problems that can affecstudy results.

Often the county will follow up on sale parcelsttlae discussed and then will provide the
Commission with explanations and documentation eonng each sale in question. The
Commission uses the county’s additional informatiormake determinations whether the sale
parcels in question should remain in the studyf gy may need to be removed. After all the
information from the county meeting process is yred, the Commission then determines a
final ratio study result.

4.7 RANDOM APPRAISAL STUDY

(Residential, Agricultural, and Commercial)

Agricultural and commercial properties are only lgpad by appraisal studies whereas
residential property can be analyzed by eitherssale appraisals. Sales studies for the
agricultural and commercial subclasses are legdylito result in justifiable assessment level
estimates.

For the residential subclass, if the ReliabilitysT&om the Traditional Sales Study shows that
the sales data is not representative or does 3sttha Reliability Test for any other reason, then
the Commission will utilize a random appraisal stta determine the level of assessment. In a
random appraisal study, the Commission takes aorarghmple of all of the residential parcels

in the county and then sends staff appraisers poagge those properties that were randomly
selected. Currently, the Commission uses 25 randamples for a residential study. The

resulting appraised values are used as proxieméwket value and compared to the county’s
value to determine the ratios used in the ratidystu

Agricultural studies rely mainly on the productivitalue of the land, rather than market value.

Market value sales do not reflect productivity \edibased on the grading required by the State
Tax Commission. No comparison can be made betwemiuctivity values determined by the
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assessor and market values from sales. Due tiffeeent definitions of value being measured
(productivity value vs. market value), no validasenable, or reliable conclusions can be drawn
from a sales ratio study on agricultural properthssessors do use market value sales for
analyses on those agricultural properties wher&kebtaalue determinations are required, but this
is such a small minority of the agricultural pasctiat it still renders an overall sales ratio gtud
to be inadequate for this classification of propert

The inherent disadvantages that can exist in saisnore common in commercial property.
The number of sales and/or turnover rate is oftexlequate to meet the standards of the State
Tax Commission. For commercial property salesrethe immense difficulty separating out
intangible value, personal property, and other afallel assets or considerations to obtain an
adjusted sale value that appropriately represdr@sdal property value.  Additionally, it is
much more difficult, subjective and burdensomedcuaately validate sales for these properties.
Therefore, a random independent appraisal studyiligzed to produce valid statistical results
that can accurately determine the level of assessfmecommercial properties.

A stratified random sample is taken from the suxlpopulation to determine which properties
will be appraised.

4.7.1 APPRAISAL VALUATION

In the valuation phase, it is the responsibilitytloé appraiser to research the marketplace and to
seek the market information necessary to arrivéhatmarket value of the properties being
appraised This does not apply, however, in the valuation grfiailtural and horticultural land
when such lands are valued by their productive lwéipa The effective date of all appraisals
completed during the two-year period is Januaryf the reassessment year, or odd-numbered
year, being studied. This conforms to the samectffe date of appraisal that is used by the
assessor in establishing the assessed values opatbels selected. The Commission has
adopted the Uniform Standards of Professional Appt&Practice (USPAP) as the standard to
which appraisals performed for the State Tax Corsimis must comply, following the
recommendations in tHAAO Standard on Ratio Studies

The appraisals performed by ratio staff appraisargploy one or more of the following
approaches to value:

» Cost Approach

» Sales Comparison Approach

* Income Approach
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The applicability of using any of the approachedependent upon the market data available for
each individual appraisal.

4.7.1.A Residential / Agricultural Property

Market value is the basis of value for propertieshie residential subclass. In the agricultural
subclass, buildings and other structures custoynasbkociated with farming and agricultural
lands that are vacant and unused, in accordande Séttion 137.017(4), RSMo, are valued
under the market value concept. Lands that aré fseagricultural and horticultural purposes
are valued in accordance with the land’s produatieability and graded using one of the eight
(8) grades published by the Commission.

One of the benefits of implementing the two-yeaioratudy cycle is the improvements made in
the valuation process. One of the improvementslu®s researching and inspecting market
information. Appraisers now have the time to Idok additional sales information and to
inspect the properties that have sold to verifyrtbemparability to the subject properties. The
second improvement involves documenting the metloggoemployed by the appraiser in
arriving at the appraised value of the propertreshie study. It is important in reviewing an
appraisal that the reader, or reviewer, is ablaro/e at the same value conclusion as the
appraiser who prepared the report. Appraisal tegwve been produced and reviewed digitally
since 2005. Any data, information and documentati@cessary to support the appraiser’s
opinions and conclusions are kept in a work filehe appraiser’'s work file is retained for a
minimum of ten (10) years after preparation or §&p years after the final disposition of any
judicial proceeding in which the appraiser providiE$timony related to the assignment,
whichever period expires last.

In selecting counties for the ratio study, prionsygiven to those counties where preliminary
research indicates potential valuation and/or oigsres may exist that substantially impact the
tax base.

4.7.1.B Commercial Property

Market value is the basis of value for propertissthe commercial subclass. As with the
residential and agricultural appraisals, the twaryeatio study cycle for completing the
appraisals improves the final product. Benefits gained in the improved appraisal reporting
format and the additional time to investigate tharketplace for comparable sales and rentals
that are essential to the valuation process. dulhbe noted that the Commission currently
performs commercial appraisal studies on approx@mdtalf of Missouri’s counties every two
years and that it takes four years to completea@linties for the commercial subclass. This
practice was deemed necessary due to budget dhdgtaductions. In making the decision to
extend the time frame for measuring commercialsssaents in all Missouri counties, particular
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scrutiny was given to the complexities and nuarafethe commercial real estate market. It
generally takes longer to recognize trends in comialereal estate due to the timing of leases
and the overall scarcity of sales and income in&drom available at any time, and historical
information indicated that commercial assessmeatsfhar less variability between cycles than
the residential subclass.

In selecting counties for the ratio study, priongygiven to those counties where preliminary
research indicates potential valuation and/or oibgres may exist that substantially impact the
tax base.

4.7.2 INTERNAL REVIEW

The internal review process consists of two comptmeThe main component involves a review
of the procedures used in the appraisal processhrendecond component is a desk audit for
quality control purposes.

The review is completed by the appraiser superwdos checks for compliance with internal

policies and procedures. Supervisors use the markemation supplied by the appraiser plus
any supplemental available market data that migholtained in the review process.  Desk
audits are completed by Management staff on amé&eded’ basis to assist in maintaining
quality control and adherence to policies and pataoes.

An illustrative sample of a residential appraisgdart is shown irfExhibit 4-17. The appraisals

may contain more information than is shown (zordoguments, maps, community information,
etc).
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Exhibit 4-17
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RATIO STUDY DATA REPORT

Orwner's Mame:

Droe, John and Jame

|eroperty.

Situs Address: 123 Smith Street County!Sample No. 11
City- Anytowm

Parcel Number: 1-22-333-444 55 Date of Inspection 070410
Discrepancy: [J assifcation [ Mapgping [ prc Data

Appraiser's Comments:
‘Small difference in deck measurements.
Review Appraiser's Comments:

[The diferences noied are deemed to be msignificant, but may indicate the deck was replaced Since e assessor's [ast inspechon of the
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SUBJECT PHOTOGRAPH SHEET
COUNTY-5AMPLE NUMBER: ]
PHOTD PAGE NUMBER: 1

Typical Street Scene

REHTE
Front View of Subject:

Rear View of Subject
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SUBJECT HISHEST AND [—
BEST USE: Wik sl

EXPOSURE TIWE [ Lirter 5t Os-tmea [ir] cetr & s

I Sencral and Nelghtorhood Dafa AnalysisMarket? Condions:

JThe subject is In 2 homogencus area of similar age'sizestyle HOMEs in an area of fown ot I mosty developed. There b5 good aCCESS io major roads, and Be
ubject is within walking distance of a publc slementary school. Homes in area ane similar in age, shye and quality. Local marke? siabisics show property values
fo be stabie with adequate supply and demnand, however homes: are faking longer to seil at the present tme.

JThere s no evidence of foreciosune actvity a®ecing B subject's Inmediate peighbohnood, and the sales reseanched do not show any loss In value ¥s. older sales.|

¥ hen considering the subjects neighborfood, thene are no regathes o report which would fanve a detimental eSect on vale. The subject s in a desireabie area
phat haxs & proven track record of marketabiity.
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COMPARABLE LAND SAL E PHOTOGRAPH SHEET
COUNTY-SAMPLE NUMBER: D11

SALE 1 DESCRIFTION. DESCRIPTION;
711 Good Drive 707 Curvy Hoag
SALE 3 DESCRIFTION. SALE & DESCRIPTION.

IV -50



STATE TAX COMMISSION OF MISSOURI
ASSESSOR MANUAL

CHAPTER:

RATIO STUDY

Page 51 of 79

REVISION DATE: 5/5/2014

*m@ 'Bujguay ‘Budesspue)pied ‘sfemyem ‘Aemanug @pnjou| fjesauen suawaaosdw | ayg 20|

K wanp & n Buoi Sy joslang
JEUBSWIWOT
UL U] BYS I 40 BIEA, , 81 8, [EVDL PEPUNGY
UBLLBA DL B S 1YY J0 BN, 5 S, [EDL
oorls frsuowenudu) ers B0 0 BnEn 8 57,
& i, poiEpe.cic) ucobE AR aIdEs

T ¥

1 fpeig vl LS £

! Lpesg B DS T

1 Apayg andos 15 ]
st PO ] 100 R ROL Baly =2 = = n
- pesnipy SBwEN Y 5507 BS duy

SNOILY LNdINOD LNIWIAOUNI

¥

[T 5

Y

' ECE: D
PO0S) % % % % va | k=1 aly ey FLT ] Bugung | ieoppea fediL ol ediy e | swio fugro adf | anpns o
moL | seso | Esdig ! . " " by

NOLLYIDEHII0 NOLL D830 LN WINOHIN

[T SyULB oLy BYS I IO BRES, 8 S, 0] pEpUNGY Lt ON Fd WS LR

NOILYNTVA LNIWIAOYJNI 3LS

IV -51



STATE TAX COMMISSION OF MISSOURI
ASSESSOR MANUAL

CHAPTER:

RATIO STUDY

REVISION DATE: 5/5/2014

Page 52 of 79

STC Imput Data Report

Estimate Muomber: 405
Categnry: ESTR
General Information
Building Data
Besidence Type: Single-family Residence
Style: Bi-level
Total Floor Area: 1258
Chaality: 25 Fair/Average
Condition: 3 Average
Depreciation
Type: M&S Table, M&S Typical Life, Condition Adj.
Cost as of: December, 2010
Effective Ape: 20
Typical Life: 53
Fimctionsal: 30 plas 0%%
Externasl: 30 phos 10%%
Apply all percentages to Feplacement Cost Mew
Component Unit=/% Omality Depreciation
Exterior Walls
107 Frame, Siding, Winyl 100%:
Boofing
208 Composition Shingle 100%:
351 Warmed & Cooled Air 100%
Miscellansous
601 Plumbing Fixtures (#) 8
602 Plumbing Fough-ins (#) 1
622 Raised Subfloor (% or 5F) 100%
641 Single 1-Story Fireplace (#) 1
Appliances
502 Amtomatc Applisnce Allowance
Floor Conver
402 Antomatic Floor Cover Allowance
Basement
801 Total Basement Area (SF) 1175

Marzhall & SwiftBoeckh, L1C and its licensars.  Fesidential Estimator 7 - Input Diata Lizting
Estimate: 405

IV -52
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Component Unit='% Quality Depreciation
803 Partition Finish Area (SF) 538
205 Basement Garage, Single (#) 2
PorchDeck
801 Open 5lsb Porch (5F) 38
803 Wond Deck (SF) 180
Land Site
601 Land Value (5) 21,500
604 Site Improvemsnts Undeprecisted (3) 1,200
Additions
Remarls
TEL is 53

Orverall well kept home in area of similar style, quality, and age of homes.
Siding and windows appesr to be fairly new, roof is fair with older AC. Owerall
N0 MAinensnce CONCEms at this time.

A test was conducted on the local mmiltiplier and it was determined that 10%
extra depreciation is needed to calibrate the Marshall & Swift costs to this
market area.

Using the Marshall Swift Residential Estimator a Cost approach valoe of $120, 700

hias been determined.
Notes
Cost Adjustment
Local Multiplier: 101 (Deefamlt) Laocal Multiplier Adjustment: 0 (Defmlt)
Architect's Fees: L.05 (Detfanlt) Rounding WValue: 1
Beport Diate: 1272010 (Deefmlt) Single-Line Backdate: 122010 (Defamlt)
Base Diate: 1272010 Effiective Ape Adj. Value: 0 (Default)

iation % Adj. Vahe: 0 (Defanlt) Energy Adjustment: Moderate (Default)
Foundation Adjustment- Mbderate (Defauls) Hillside Adjustment: Flat
Seismic Adjustment: Mo Adjustment Wind Adjustment: Mo Adjostment
Type Mame: Mone (Default)

Marshall & Swifi'Beeckh, LL.C and ifs licensors. Residential Estimator 7 - Input Diata Listing
i 403

Estimate:
Date Printed: 542012
Page 2 of1
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STC Cost Report

Coty-Sample Mumier: 01-01
County Mame: Yancy
Parcel ID No.: 1-32-333-444-555
Year Built: 1975+
Sims Address: 123 Smith Street
Ciy: Anytowm
State: Missouri
Local Cost Code: G5300
Intended Tser: State Tax Commission of Missouri
Appraiser.
Date of Inspection: 1712011
Date of Appraisal: 01012011
Single-family Fesidence Floor Area: 1,258 Square Feet
Effective Age: 20 Cruality: 2.5 Fair/Average
Cost as of: Dracembear, 20010 Condition: 3 Average
Style: Bi-lewel
Exterior Wall: Frame Siding, Wiyl 100%
Phlombing Fixtures: 8
Umits Cost Taotal
Base Cost 1,258 56.86 71,530
Phumbing Fixtures 8 1,081.60 8,653
Composition Shingle 1,258 213 2,580
Raized Subfloor 1,258 7.24 °.108
Floar Cover Allowance 1,258 2846 3,724
Warmed & Cooled Air 1,258 57 7,183
Phumbing Rough-ins 1 457.60 458
Single 1-Story Fireplace 1 2,900.00 2,990
Applisnce Allowance 1 2.406.00 2,496
Basic S Total C 1258 8650  10BE22
Tiotal Basement Area 1175 16.64 19,552
Partition Finish Area 538 24.51 13,184
_Subtotal Basemnent 32738
Open Slab Porch 38 §.33 241
Wood Deck 180 1449 2,508
_Subtotal Extras 2840
_Beplacement Cost MNew 1258 11479 144 400
Physical + Functional Depreciation 23 0% 33,214
External Depreciation (10.0% B.CH) 14,441
Total Depreciated Cost 06, 754
Land 21,500
Site Improvements 1,200
Marshall & SwifiBeeckh, L1.C and its licensors. Fesidential Extimator 7 - Standard
Estimate: 405
Diate Primted: 562012
Page 1 af2
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Units Cost Tatal
_Mon Euilding 2. 700
Total 110,454
Total Bounded to Mearest 51 £119 454

Coest data by Marshall & SwiftBoeckh LILC and its licensors.

Remarks
TEL is 53

Crrerall well kept home in area of similar style, quality, and age of homes.
Siding and windows appear to be firly new, roof is fair with older AC. Onverall
I MAinensnce ConCAms at this fime.

A test was conducted on the local mmltiplier and it was determined that 10%4
exira depreciation is needed to calibrate the hMarshall & Swift costs to this
market aTes.

Using the Marshall Swift Residential Estimator a Cost approach valoe of $120, 700
has been determined.

Miarshall & SwiftBoeckh LLC and its licensors. Fesidential Estimator 7 - Standard
Estimate- 405

Diate Printed: 5/452013

Page 2 af 2
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COMPARABLE IMPROVEMENT SALE PHOTOGRAPH SHEET
COUMTY-SAMPLE NUMBER: 011

SALE 1 DESCRIPTION: SALE 2 DESCRIPTION:
128 Smith Street 186 Good Luck Lane

3 DESCRIPTION. v SALE 4 DESCRIPTION:
138 Srith Sreet T204 Simple Girest
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4.7.3 EXTERNAL REVIEW - County Meeting

The external review phase is that part of the m®dkat allows the assessor to have input into
the appraisal study and may include a meetingeat tequest.

Upon completion of the internal review, the TeatRatio Studys completed. The individual
samples, their assessment, and staff appraisecesvadve detailed in a Ratio Report, a
corresponding Statistical Report in sample orded, @ corresponding Statistical Report in Ratio
Order. These three reports along with a digitgdycof the Ratio appraiser’s county work are
provided to the county assessor for review. ThioRgppraiser’'s county work will include each
individual appraisal, special studies performedjntyg-city data, flood maps if required, etc.

The purpose of the external review is to secure addjtional information that may assist the
Commission in completing a fair and impartial studyhe type of information typically obtained
includes additional sales information, local fastathat may have an impact on value,
identification of incorrect parcels, land classation information, etc.

A member of the Ratio Section staff contacts theessor to ask if a meeting to discuss the
appraisals is wanted. At the meeting the appraiseeives input along with supporting
documentation from the assessor on those propentieghich the assessor wishes to comment.
The comments are recorded on the County MeetingeRelForm as shown iExhibit 4.18.
The purpose of the meeting is to obtain additionfrmation, discuss the statistics that appear
on the Statistical Report and to record any comsand concerns.
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Exhibit 4-18

County Meeting Review Form

County Name: Date:
Review Appraiser: Appraiser:
Sample # Original Value: Final Value:

Discussion of Assessor’s Issues

Reconciliation Coranis:

Sample #

Original Value:

Final Value:

Discussion of Assessor’s Issues

Reconciliation Coranis:

Sample #

Original Value:

Final Value:

Discussion of Assessor’s Issues

Reconciliation Coranis:

Sample #

Original Value:

Final Value:

Discussion of Assessor’s Issues

Reconciliation Coranis:
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After each meeting, the appraiser and review apgraionduct site inspections of any properties
for which new sales information is provided. Tladgo re-inspect any property that requires a
second review based upon information provided entkeeting.

After the meeting and any additional field reviear® completed, the appraiser and appraiser
supervisor meet to review the appraisals in lighthe comments and information obtained at the
meeting. When an adjustment or change is warranteey will then document their
recommendation on the County Meeting Review Foifhe appraiser will make the necessary
changes in accordance with their agreed recommiendat

The final step in this part of the external revipwcess is the generation of a revised ratio,
referred to as thEinal Ratio, and the redistribution of the final results to tdoeinty assessor.

4.8 PROGRESSIVE HYBRID STUDY (as needed)

The Progressive Hybrid Study is an analysis thatlines sales and appraisals to determine the
level of assessment. If the tentative results efftraditional Sales Study suggest that the
county’s overall level of assessment is out of cliempe, and the sales do not adequately
represent the population as defined by the Decisiodel, then the Progressive Hybrid Study is
utilized. To qualify for the Progressive Hybridu8y, the Traditional Sales Study must show
three inadequacies:

* The overall statistics are out of compliance.

* The overall weighted statistics are out of comm&n

* The sales insufficiently represent the populatiatih wespect to the predefined

locations.

In the Progressive Hybrid study, all residentiadgerties that are in the area(s) not represented
by the sales study are subject to random indepé¢ragraisals. All areas with insufficient
numbers of sales are combined and then a randompleappraisal study is performed for these
combined areas. Once the appraisals have beenvesl/end confirmed, they are combined with
the sales study results (in the areas that areuatildy represented by sales) to form the
Progressive Hybrid Study. The Progressive Hybtidly results are reported by the overall
weighted statistics which give weight to both theas represented by sales and the areas
represented by appraisals.

The internal and external review process for thessportion of the Hybrid Study is the same as
it is for the Traditional Sales Study (see 4.6.Zhe internal and external review process for the
appraisal portion of the Hybrid Study is the sametas for the Random Appraisal Study (See
4.7.2 and 4.7.3).
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The Progressive Hybrid Study Report is similarhattof the Traditional Sales Study report for
the county with two differences:
1) Cover Page reflects the overall weighted statigtm® the Location stratification
2) The Location stratification page shows the areasrevlappraisals were performed along
with the statistical results from the appraisals.

The comprehensive report given to the county castdie Progressive Hybrid Study results, the
Traditional Sales Study results, and the Appragsatly results used in the analysis.

An example of the Cover Page and the Locationifitition page from a Progressive Hybrid
Study is shown on the following pages:
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Exhibit 4-19

Jjurisdiction,

State Tax Commission of Missouri
301 West High Street

PO Box 146

Jefferson City, MO 65102-0146

Phone: (573) 751-2414
Fax: (573) 751-1341

Three ratio study procedures
are available for analysis:

1) Traditional Sales Study
A sales study that analyzes
assessment levels based on
sales stratified by land use,
location, and characteristics
of property.

2) Progressive Hybrid
Since sales often do not
emulate the characteristics
or attributes of the entire
restraints and
expectations have been
placed to ensure the quality

of the data set. Unreliable

sales samples within slow [EElgllENeETE]

market areas may be

supplemented by the hybrid

study to reflect the trends of Pre-Trim Sample Size. ... ... ... i 100
the county.

3) Random Appraisals LOW THIMIS oo e e e 0
For many jurisdictions, the

availability of sales is scarce. i i

In such scenarios, parcels High THImMS . .ot 1
will be randomly appraised.

Every parcel will have an . .

equal chance to be selected Post-Trim Sample SiZe...........ooomm e 99
in the random appraisal

study. Number of ASSESSMENtS.. ... 7.855
| http://www.stc.mo.gov/ |

LMN (HYBRID) 2009 Reassessment

Measures of Central Tendency @19% @100%

Weighted Median Ratio.................o.cocoeecvecaa... 16.87% 88.76%
Weighted Mean Ratio......................cc.ooeviiinin. 17.22% 90.62%
Mean Ratio...........ooviu e 19.10% 100.54%
Measures of Precision @19% @100%
Weighted Median Confidence Interval
95% LOW. ..o e 16.28% 85.69%
95% High. ... 19.09% 100.49%

Measures of Assessment Quality

Weighted Coefficient of Dispersion 35.82%

Price Related Differential 115.39%
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LMN (Final) Hybrid Study Page 2

2009 Reassessment

School District STC Appraisals

Sample Size

High Trims

Low Trims

Total Trimmed 1

0

Remaining 77 25
Population 4,877 2,978
Proportion 62.09% 37.91%

Comments

Appraisals were randomly done in these school districts: R-2, R-3, R-6, Home Town

Post Trim Statistics R1 STC Appraisals Overall Weighted
Sample Size 7 25 102
Median 89.0% 86.7% 88.8%

Low 95% Conf int 86 7% 759% 85.7%

High 95% Conf Int 103 1% 111.5% 100.5%
Mean 99.7% 120.8%

Low 95% Conf int 91.6% 85 3%
High 95% Conf Int 107.7% 156.2%
Weighted Mean 91.0% 89.6%
Low 95% Conf int 86.2% 78.6%
High 95% Conf Int 95.9% 100.7%

Coefficient of Dispersion 25.8% 53.3% 35.8%
Low 95% Conf int 19.8% 27.6% 17.1%
High 95% Conf Int 32.7% 94.4% 75.0%

Price Related Differential 109.5% 134.7% 115.4%

IV - 64



STATE TAX COMMISSION OF MISSOURI
ASSESSOR MANUAL

CHAPTER:

RATIO STUDY

REVISION DATE: 5/5/2014 Page 65 of 79

4.9 DECISION MODEL

The Decision Model is the logical process to deteenif a county is in compliance with State
Tax Commission criteria for acceptable assessmamfdnnance. The diagrams on the following
pages are used to illustrate the necessary stegdsmughe decision making process.

4.9.1 RESIDENTIAL DECISION MODEL

There is a different decision model process fordifi@nal Sales Studies, Progressive Hybrid
Studies and Random Appraisal Studies.

For residential property, the Commission attempfserform a Traditional Sales Study in all 115
assessment jurisdictions. If the Traditional Seé&sdy cannot be completed, then either the
Progressive Hybrid Study or Random Appraisal Stwilybe utilized.

For agricultural and commercial property, the Cosswin only utilizes Random Appraisal
Studies.

The diagrams on the following pages illustrate siteps in the decision model process for
residential property.

IV -65



STATE TAX COMMISSION OF MISSOURI
ASSESSOR MANUAL

CHAPTER:

RATIO STUDY

REVISION DATE: 5/5/2014 Page 66 of 79

[ Residential Sales Study ]

¢ /No »|  Appraisal Study ]

| Sales = Min. Sample Size? | ¢

¢ Yes Yes
| No 90% < Median £ 110%
| Pass Reliabilitv Test? |

¢ Yes iNo

| Trim outliers | COD < 25%

l lYes

| 90% < Median £110% 95% Cl overlaps 90% - 110%

¢No

Y

In Yeg

Compliance!

No No
COD £20%
¢ Yes Out of
| 95% Cl overlaps 90% - 110% | Compliance
¢ No
—'[ Stratifv Sales bv | ocation I Progresswe
v Hybrid Study l
| For Each Stratification... | ¢ [ For each location... ]
Yeg ¢ | Random Appraisal Study from ¢
>25? .
Salel— LS Underrepresented locations _| 90% < Median < 110% |
(0]
l =< l No
Are combined stratifications o
with insufficient sales > 25% |Yes Combine Sales and Appraisals Appraisal ]
of the population? into Weighted Study by COD < 25%, -
+ No Location Sales COD < 20% o
| Extend sales to 2 vears | l l Yes
+ Yes
4—| 90% < Median < 110% | 95% Cl overlaps
Trim outliers | l No 90% - 110% =
v No ©
| COD <£25% v Yes
Weighted Study by l Yes
Location No In Compliance
+ | 95% Cl overlans 90% - 110% per location
Yes
| 90% < Median < 110% |—> Yes
No
No * |
0,
—| COD < 20% |I’j Out of
Compliance!

Compliance
per location

i Yes

| 95% Cl overlapns 90% - 110%
Yes
i No
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RESIDENTIAL TRADITIONAL SALES STUDY (Part 1)

Sales information and other data is
collected from county assessors.

Residential Sales Study

\ 4

A minimum number of sales is

Sales > Min. Sample Size?

No

determined to reach an adequate sample
size.

<
v Yes

Pass Reliability Test?

No

A 4

A Reliability Test is performed to ensure
the sales are representative and that the
data is reliable.

<
v Yes

Trim outliers

\ 4

The sales are trimmed to remove
influential outliers.

90% < Median £110%

Yes

A 4

No

v No

If the median is within 90%-110%, thc

COD <20%

county is in compliance.

<
v Yes

If the median is outside of the 90%-

95% Cl overlaps 90%

Yes

A 4

-110%

110% requirement, then the COD

v No

(Coefficient of Dispersion) is observed,_,[
If the COD is less than 20% and the

Stratify Sales by Location ]

median 95%  confidence interval
overlaps 90% or 110%, the county is in
compliance.

If the median is outside of the 90%-
110% requirement and the COD is
greater than 20% or the confidence
interval does not overlap 90% or 110%,
then the sales are stratified by location.
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RESIDENTIAL TRADITIONAL SALES STUDY (Part 2)

The STC defaults to school district as
the preferred location variable, however
the county can request other location
variables.

Each location is identified and observed
individually in the study.

Each location has to meet a minimum
sample size requirement of 25 sales.

If there are at least 25 sales, then the
sales ratios are trimmed and used to
analyze properties in the area.

If there are less than 25 sales in any
location, then all locations with fewer

than 25 sales are identified and then
combined together.

If the merged locations are at least 25%
of the county’s parcel count, then the
sales will be rejected and there will be a
random appraisal study in these
locations which lack sufficient sales.

The Progressive Hybrid Study considers
a sales study in the areas of the county
that are represented by sales and
appraisals in the areas of the county that
have insufficient sales samples.

The overall statistics for the ratio data is
calculated and weighted by the
proportions of the parcel counts.
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A 4
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A 4

Sales > 25?

No

A 4
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Are combined stratifications
with insufficient sales > 25%

Yes

v No

A 4

Trim outliers

A\ 4
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RESIDENTIAL WEIGHTED SALES & PROGRESSIVE HYBRID STU DY

Progressive Hybrid Weighted Study by "| For each location...
Study Location \
N A 4
" —  90% < Median < 110%
\ 4 \ 4 <
Random Appraisal Study from YE 90% < Median < 110% o 4 No
Underrepresented locations No Appraisal |
\ 4 COD < 25%, >
v Appraisal COD < 25% No Sales COD <20% o
Combine Sales and Appraisals -Or- Yes
into Weighted Study by - Sales COD < 20% A A
Location 95% Cl overlaps
Yes -
- 90% - 110% >
No g
95% Cl overlaps 90% - 110%
| Yes
Yes
In Compliance

per location

Out of
Compliance
per location

In
Compliance!

A

Overall statistics are calculated by weightingltheation studies by the parcel counts.

* If the median is within 90% to 110%, then the cguatin compliance.

* If the median is outside of the 90% - 110% ranbentthe coefficient of dispersion is

observed.
o If the COD is within tolerance, then the medianfatence interval must overlap

90% or 110% to be in compliance.
o Ifthe COD is out of tolerance, then each individoaation is observed.

e For each stratified location, the median is obsg&rié the median is within 90% to
110%, then that location is in compliance.
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* If the median is outside of the 90%-110% rangeeteh stratified location, then the
coefficient of dispersion is observed for each fmca
o Ifthe COD is within tolerance, then the medianfaence interval must overlap
90% or 110% for the stratified location to be ilmgiance.
o If the COD is out of tolerance, then the stratifiedation is out of compliance.

RESIDENTIAL APPRAISAL STUDY

. . Appraisal Study ]
* Arandom appraisal study is performed

for approximately 25 randomly selected v
i Yes
parcels in the county. 90% < Median < 110%

* If the median is within the 90% - 110% No

range, then the county is in compliance. Y No
COD < 25%

« Otherwise, if the median is outside of the Yes y ves
90%-110% range, then the COD is 95% Cl overlaps 90% - 110%
observed.

No

* If both median and COD are out of

tolerance, then the county is out of Out of

compliance. Compliance

» Ifthe COD is less than 25%, then the
median confidence interval must overlap
either 90% or 110% to be in compliance.

In
Compliance!

4.9.2 AGRICULTURAL & COMMERCIAL DECISION MODEL

The decision model for agriculture and commercrapprty follows similarly to the residential
decision model for the appraisal study (shown apoVée only exceptions are that the
allowable COD increases to 30% for agricultural anchmercial property and these studies
utilize approximately 30 samples as these subdds®see more variability than the residential
subclass.
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For agricultural or commercial appraisal studieétheé median is outside of the 90%-110%
range, then the coefficient of dispersion mustdss than 30%. If the COD is less than 30%,
then the median confidence interval must overlayh 90 110%.

4.10 STATISTICS

Statistics is the branch of applied mathematics that concésedf with the collection of
guantitative data, testing inferential hypothesmsd estimating population parameters using
probability theory.

The statistics used by the Commission begins witbfaned population. Aopulation is the set

of all entities the study finds of interest. Alacant and improved parcels residing in the
residential subclass comprises the residential latipn for that county. Asimple random
sample is a representative subset of the population. tuslysis said to beandom if each
individual from the population has an equal chaotentering the set of sample selections.
Samples arendependentif the value or results of one individual does afiect another. The
Commission utilizes both random (appraisal studies) non-random (sales studies) sampling in
the performance of ratio studies.

Data, the collection of factual information, is draworm the study of each individual from the
sample. The Commission uses both qualitative arahtifative values to form inferences that
justify hypotheses. Arnference is the deductive and inductive logical reasoningolved in
forming a conclusion or premise. tatistic is the arithmetic metric that is derived from an
inference to describe a sample. Statistics aenafonsidered to be estimates that describe the
population’s true distribution and attributes. Exades of statistics include the sample mean, and
the sample variance, s2. parameter is an estimate of the population metrics. Sudmeles

of a parameter would be the population mganand the population variance?2. A census
occurs when the entire population is included ia fample. It should also be known that
statistics used to describe a sample are denottd Eviglish letters whereas parameters are
symbolized with the Greek alphabet.

Descriptive statistics summarize the distribution of the collected dat&nowing such
information provides the ability to analyze ancenpret characteristics that will be important for
the study. The following sections list the impattadescriptive statistics used by the
Commission in the performance of ratio studies.
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4.10.1 MEASUREMENTS OF CENTRAL TENDENCY

The mean, also known as the arithmetic average, is crebteddding together all individual
samples and dividing by the number of samples. sHmeple mearx is computed as follows:

Let n represent the number of observations in dnepe.
Let x represent thd"iobservation of the sample.

n
> %
X, + Xy +o A X XA

n i=1

n n

X =

The mean ratio is a helpful statistic. Some ach@ed of using the mean ratio include the ease in
understanding the concept, the value of every r&icconsidered, and further statistical
applications can be used that are based aroundgthe of the mean.

Table 1
Assessed Appraised
Sample| Value Value Ratio | Ratio/0.1P
1 $5,780 $42,200 0.13710 72.1%
2 $100 $500 0.200p 105.3%
3 $5,720 $31,800 0.1799 94.7%
4 $3,230 | $17,400 | 0.1846 97.7%
5 $11,540 | $59,100 | 0.1953 102.8%
6 $1,330 $16,200 0.0821 43.2%
7 $4,580 | $25,900 | 0.1748  93.1%
8 $3,290 $20,800 0.1582 83.3%
9 $3,840 $22,300 | 0.1732  90.6%
10 $5,350 $35,700 0.1499 78.9%
11 $160 $700 0.228p6 120.3%

*Ratio/0.19 considers the residential assessméat ra

For the mean ratio from the data providedTable 1, one would add all of the ratio values
together and divide by the number of sampleshigdcenario,

% = 0.1370+0.2000+...+0.1499+ 0.2286 _ 1.8655
11

_ 0.169 _
= 0.1696= %_19 8926%
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The mean is a biased statistic. A statistic isdilawhen the expected value is not equal to the
population’s true value. The mean is biased bexabtithe inherent properties of ratios. A ratio
that is low can be overwhelmed by a ratio thatighh When a ratio of 50% (1:2) is averaged
with a ratio of 200% (2:1), the result is 125% {§5:4 he ratios signaling undervalued properties
have a finite range of greater than 0 to less thaf0,1), and the ratios signaling overvalued
properties have an infinite range of greater thamibfinity, (10).

The median, X, is the middle observation when the values of th& dre arrayed (listed from
smallest to largest; or listed from largest to dest).

If the number of observations is odd, If the numidfieobservations is even,
th th th
- +
X = n_+1 ordered value. n + n—l
2 ~ 2 2
X = 5 ordered values.

That is, if the number of observations is odd, tnddle observation of the ordered data is the
median. When the number of observations is evenaverage of the two middle-most ordered
observations is the median.

Table 2
Assessed Appraised

Sample| Value Value Ratio | Rank
6 $1,330 | $16,200 | 0.08411
1 $5,780 | $42,200 | 0.137@
10 $5,350 | $35,700 | 0.149%
8 $3,290 | $20,800 | 0.1582
9 $3,840 | $22,300 | 0.1735
7 $4,580 | $25,900 | 0.17648
3 $5,720 | $31,800 | 0.179%
4 $3,230 | $17,400 | 0.1898
5 $11,540 | $59,100 | 0.1953D
2 $100 $500 0.200p10
11 $160 $700 0.228p11

The median ratio is an ordered statistic that corecéself only with the middlemost value(s). It
is determined by listing the ratios in order amdling the one in the middleTable 2 shows the
ratios listed in an ascending (increasing) order.
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Since there are 11 samples, n=11.

()" (1) (12" _ 01768/ -
X_(TJ _( ) J _(?J =6" =01768= 017650 = 9305%

The weighted meanis another descriptive statistic that describa#reé tendency. Weighted
means generally are used in physics to describe entsvof inertia and the center of mass.
However, the weighted mean can also be appliedojulption studies in statistics. The
Commission uses the weighted mean in the ratioystutis calculated by summing both the
individual assessed values and the individual etgics of market value, sales prices or appraised
values.

D" Assessed

That is, for the weighted meabs &=———.
> Appraised

The weighted mean reflects the relationship ofttiial assessed value to the total market value
of each subclass. Frofable 1, the weighted ratio would be discovered using fti®wing
formula:

. D Assessed  $14920

= =0.1648= 0.164 — 8674%
S Appraised $272600 019 0

4.10.2 MEASUREMENTS OF VARIATION

The Price Related Differential (PRD) is found by dividing the mean by the weighteean.
This comparison tests for equity between low maviedtie properties and high value properties.
Disparate values suggest that inequities may exldterefore, the State Tax Commission has
adopted thd AAO Standard on Ratio Studiescommendation that price related differentials
should lie between 0.98 and 1.03.

A PRD above 1.00 suggests that the assessmentsvalaeed on high-value parcels are

relatively lower than the assessment values placetbw-value parcels. The ratios for higher-
valued properties would tend to be below the rdtosower-valued properties.
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A PRD below 1.00 suggests that the assessmentsvallazed on high value parcels are
relatively higher than the assessment values planddw-value parcels. The ratios for higher-
valued properties would tend to be above the rdtiokower-valued properties.

From the example above,

PRD = Mean _ 8926%

= = = 1029
WeightedMan 86.74%

The Coefficient of Dispersion (COD) is a measurement of variability that asseste
horizontal uniformity of property. A lower Coeffemt of Dispersion implies a lesser amount of
variability. The COD measures the average pergentieviation of the ratios from the median
ratio and is calculated from the following steps:

Subtracting the median from each ratio.

Taking the absolute value of the calculatétbinces.

Summing the absolute differences.

Dividing by the number of ratios to obtain th&erage absolute deviation.”
Dividing by the median.

Multiplying by 100.

ouAsLNE

From the data iTable 1, the coefficient of dispersion has been calcutated

Ratio | 0.0821, 0.1370 0.1499 0.1582 0.1722 0.1768 0.1799856. 0.1953 0.2000 0.2246

Step 1| -0.0047 -00398 -0.0269 -0.0186 -0.0046 0.0000 3100 0.0088 0.0185 0.0232 0.0518

Step 2 0.0947 0.0398 0.0269 0.01&6 0.0046 0.0000 0.0031 0088. 0.0185 0.0232 0.0518

Step 31 0.2900

Step 4| 0.0264
Step 5| 0.1491

Step 6] 14.9116 %

Quartiles, like medians, are ordered statistics based om'thebservation. The median divides
the data set into two distinct subsets: a lowersstiland an upper subset. The lower subset
consists of all data ranging from the minimum vaioiehe median and the upper subset consists
of all data ranging from the median to the maximeatue. Thefirst quartile is the median of
the lower subset and thieird quartile is the median of the upper subset. That is, wherdata

is ranked in ascending order, the data rankedea23h percentile is the first quartile and the data
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ranked at the 75percentile is the third quartile. (The median sametimes be considered as
the second quatrtile.)

th

() ~ n+1

= X, = (—) ordered value.
% G 4
=3
w o

h

© - _(3n+3)

= Xy = ordered value.
£g
e
= O

Theinterquartile range (IQR) is a metric that will help detectitliers. An outlier is an unusual
observation that lies well below or well above wistexpected. The interquartile range is
calculated by subtracting the first quartile frone third quartile, taking the absolute value, and
multiplying that by 1.5. Take this quantity andosact it from the first quartile. That is the
minimum value for the IQR. The maximum value foe iQR is obtained by adding the same
metric to the third quartile.

IQR = @, -|Q,- Q| *15 , Q, +|Q,-Q*15)
Extrema are outliers that are considered to be implausibé have a heavy influence on many

descriptive statistics such as the mean. Extreangeas are calculated using 3.0 instead of 1.5
from the formula listed above.

EQR = (Ql _|Q3_Q1|*3 Qs +|Q3_Q1|*3)
Example
From the data in Table 2 in which the values arked, the first quartile would be thé&’3

observation, 0.1499 and the third quartile wouldtzed" observation, 0.1953. The interquartile
range would be found as follows:

IQR = (0.1499-|0.1953-0.1499 *15 , 0.1953+|0.1953- 0.1499 *15)
IQR = (0.1499-(0.0454 15 , 0.1953+|0.0454 *15)

IQR = (0.1499- 0.0454*15 , 0.1953+ 0.0454*15)
IQR = (0.1499- 0.0454*15 , 0.1953+ 0.0454*15)
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IQR

= (0.1499- 0.0681, 0.1953+ 0.0681)

IQR = (0.0818, 0.2634

The State Tax Commission’s trimming process usedrterquartile Range method (with a 3.0

coe

fficient) applied to the logarithmic ratios.

1. Calculate the ratios for each individual in the péam
2. Transform the ratios using the natural logarithm.
3. Compute trimming parameters using the logarithratos.

a. First quartileQ,; (25" Percentile)
b. Third quartileQ,; (75" Percentile)

c. Interquartile RangelQ ;- Q|
Ratios below the lower limitQ, —|Q,~Q,|*3, are removed.
Ratios above the upper limi@, +|Q,~Q|*3, are removed.

a bk

The standard deviation measures a sample’s level of variability and sjhre€alculating the
standard deviation of a distribution without the aif a computer spreadsheet application can

easily become a difficult task.

The standard deviation of a sample is

Q.

g

n

1 First, subtract the mean from each individual, X | x;-X

2 Square each of these differences. (x, -x)

3 Add each of these differences together. i (, - %Y

=1 l

4 Divide the sum of the squared differences by ﬂf .
number of observations minus 1. — (Xi - X)Z

5 Take the square root of this value.
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Using the data from Table 1, the Standard Deviatibout the Mean would be calculated as
follows:

Ratio | 0.0821 | 0.1370| 0.1499 0.1582 0.1742 0.178 0.17991856. | 0.1953| 0.2000, 0.228
Step 1] -0.0875| -0.0326 -0.0197 -0.0114 0.0026 0.00f2  (®0100.0160 | 0.0257| 0.0304  0.059p

To calculate aample’s variance another measurement of variability in a sampée, the same
procedure as outlined above, but stop after stephat is, do not find the square root.

The standard error in a mean ratio measures the extent to which each individual ratia
sample differs from that of the predicted valueheTstandard error of the mean ratio can be
estimated using a predicted value of the populaigtandard deviation through the standard

deviation of the sample. Standard Error of MearidRat—>- .

Jn
Example:
Recall s=0.0384, as observed in the standard daviealculation.
Recall n=11, which is the sample size.

The standard error of the mean ratio :iss— = w: 0.01158
JnoooV11

A confidence intervalis a range in which the true estimator of the pafoon is expected to lie
based on a predetermined percent of accuracy.eXxample, a 95% confidence interval gives a
range of values. These values predict that the tnean of the population from which the
sample was taken lies within the interval. Asdbafidence level decreases from 95%, the range
becomes smaller. Similarly, if the confidence levereases from 95%, the range becomes
larger.

The median confidence interval,unlike the confidence interval about the meamasbased on
the assumption of a normal distribution. It isdduby ranking the data: sorting the data in order
and assigning each data entry a number based oralhe in relation to the others. If two or
more data points are tied for the same rank, thle aasigned to these values is averaged.

After ranking the data, determine if the numbeenpfries is even or odd. If the number is even,
the number of observations one must count up amehdoom the median to find the control
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limits for the 95% confidence interval about thedia@ is found by:

. 196x+4/n
==

If the number of observations is odd,

After determining the value of j, round the valyeto the highest integer. From the values that
are ranked, find the median, and count up and dpdata entries to find the limits of the
confidence interval.
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